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Cornwall  (J.  W.)  &  Men  on  (T.  K.).  On  the  Possibility  of  the  Trans- 
mission of  Plague  by  Bed  Bugs. — Indian  Jl.  Med.  Research, 
Calcutta,  V,  no.  1,  July  1917,  pp.  137-159.  [Received  27tli  October 
1917.] 

Bed-bugs  that  have  fed  on  a  case  of  septicaemic  plague  must' 
undoubtedly  be  regarded  as  ambulant  cultures  which,  when  ruptured, 
set  free  virulent  plague  bacilli.  This  paper  describes  transmission 
experiments  in  which  virulent  strains  of  Bacillus  pestis  were  employed. 
A  large  proportion  of  the  bugs  infected  died  within  a  few  days  ;  the 
majority  of  the  survivors  had  entirely  overcome  their  infection  and 
contained  no  viable  bacilli.  Some  common  non-pathogenic  bacteria 
are  as  fatal  to  bugs  as  the  most  pathogenic.  Bugs  infected  with 
bacteria  generally  refuse  to  feed  for  a  long  time.  A  sterile  re-feed,  if 
the  infection  has  not  been  entirely  overcome,  may  lead  to  a  fatal 
recrudescence.  B.  pestis  can  survive  in  the  stomach  of  a  bug  which 
has  had  one  or  more  sterile  feeds  after  the  original  infected  feed,  for 
at  least  38  days,  and  the  bacillus,  recovered  by  culture  from  the 
stomach  of  an  infected  bug,  retains  its  virulence  for  guinea-pigs. 
Attempts  to  obtain  a  growth  of  B.  pestis  by  allowing  infected  bugs  to 
feed  on  a  sterile  fluid  through  a  rabbit-skin  membrane  failed. 
Experiments  to  transmit  plague  to  guinea-pigs  by  means  of  the  bites 
of  infected  bugs  were  also  unsuccessful.  B.  pestis  may  be  recovered 
by  cultivation  cf  the  proboscis  of  a  bug  in  broth  within  an  hour  of  its 
infected  feed.  The  presumption  is  that  bacilli  that  have  been  stranded 
in  the  sucking  tube  multiply  in  the  culture  medium. 

Bugs  cannot  regurgitate  their  stomach  contents  in  the  act  of  feeding  ; 
if,  therefore,  they  transmit  plague  by  biting,  they  must  do  so  by 
washing  out  with  the  saliva  bacilli  that  have  been  stranded  in  their 
sucking-tubes  and  that  do  not  remain  there  for  long  after  an  infected 
feed.  It  has  not  yet  been  definitely  proved  whether  bugs  can  or 
cannot  transmit  plague  by  biting  ;  but  the  likelihood  of  this  taking 
place  under  natural  conditions  is  small. 

AwATi  (P.  R.).  studies  in  Flies,  iii.    Classification  of  the  Genus  Musca 

and  Description  of  the  Indian  Species. — Indian  Jl.  Med.  Research, 

Calcutta,  V,  no.  1,  July  1917,  pp.  160-191,  10  plates.    [Received 

27th  October  1917.] 

In  a  previous  paper  the  author  gave  a  key  to  the  identification  of 
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the  species  of  the  genus  Musca  [see  this  Review,  Ser.  B,  iv,  p.  172].  In 
the  present  one  nearly  all  the  species  enumerated  in  this  key  are 
described. 

SiNTON  (Capt.  J.  A.).    A  Trematode  Parasite  of  Anopheline  Mosquitos. 

• — Indian    Jl.   Med.   Research,    Calcutta,   v,    no.   1,    July    1917, 
pp.  192-194,  1  plate.     [Received  27th  October  1917.] 

In  1914,  while  dissecting  mosquitos  for  malaria  j)arasites,  an  encysted 
Trematode  was  found  in  a  number  of  Anophelines,  of  which  Anopheles 
funestus  var.  listoni  was  the  most  commonly  infested,  while  A.  culici- 
facics  frequently  harboured  the  parasite.  No  Culicines  were  found 
to  be  infested.  The  parasite  was  present  in  both  sexes  of  the  mosquito, 
and  was  also  found  in  the  larvae  of  A.  culicifacies  and  A.  wilhnori. 
Male  mosquitos  were  found  to  be  considerably  more  heavily  infested 
than  females,  a  possible  explanation  being  that  the  deleterious  results 
produced  by  a  heavy  infestation  of  the  larva  so  act  on  its  growth  as 
to  cause  a  tendency  for  such  a  larva  to  develop  into  a  male. 

The  parasite  in  slight  infestations  forms  cysts  in  the  abdomen,  but 
may  also  involve  the  thorax.  It  is  apparently  similar  to  a  species  of 
Agamodistomuni  described  by  Matirano  in  1901  in  Anopheles  claviger 
and  to  a  similar  parasite  described  by  Alessandrini  in  1909  in 
A.  macnlipennis.  These  authors  thought  that  the  alternate  host  might 
be  a  bat,  but  it  is  more  probably  some  insectivorous  bird  mth  aquatic 
habits,  such  as  the  wag-tail.  A  table  shows  the  frequency  of  occurrence 
of  the  i^arasite  in  the  species  of  Anopheles  examined. 

SiNTON  (Capt.  J.  A.).  The  Anopheline  Mosquitos  of  the  Kohat  District. 

Indian  Jl.  Med.  Research,  Calcutta,  v,  no.  1,  July  1917,  pp.  195- 
209.    [Received  27th  October  1917.] 

An  investigation  was  carried  out  during  the  summer  months  of 
1914  and  1915  in  and  around  the  Kohat  Cantonment,  North- West 
Frontier  Province,  the  results  of  which  are  somewhat  incomplete  owing 
to  the  exigencies  of  military  service.  The  area  investigated  is  in  a 
valley,  at  an  altitude  of  1,725  ft.,  where  cultivation  is  almost  entirely 
dependent  upon  irrigation.  The  smaller  irrigation  ditches  leading  to  the 
fields  and  running  through  privately-owned  land,  where  they  are  often 
overgrown  and  leaky,  form  ideal  breeding-places  for  mosquitos. 

The  following  species,  which  are  given  in  the  order  of  their  abundance, 
are  recorded  with  notes  on  their  habits,  seasonal  prevalence  and 
breeding-places  :  A.  stephensi,  Liston  ;  A.  culicifacies,  Giles  ;  A.  rossi, 
Giles ;  A.  funestus  var.  listoni,  Liston ;  A.  rhodesiensis,  Theo.  ; 
A.  maculipalpis,  Giles  ;  A.  pulcherrimus,  Theo.  ;  A.  turkhudi,  Liston  ; 
A.  fuliginosus,  Giles  ;  A.  nursei,  Theo.  ;  A.  willmori,  James.  Of  these, 
six  species  have  been  proved  to  be  malaria-carriers  in  nature,  viz., 
A.  culicifacies,  A.  funestus  var.  listoni,  A.  fuliginosus,  A.  macidipalpis, 
A.  stephensi  and  A.  willmori,  while  A.  turkhudi  and  A.  rossi  have  been 
experimentally  infected  in  the  laboratory.  It  is  therefore  not 
surprising  that  malaria  is  very  prevalent  in  the  district.  A  chart, 
compiled  from  the  records  of  the  Kohat  Laboratory,  shows  the  seasonal 
prevalence  of  benign  and  malignant  malaria  and  the  relative  frequency 
of  A.  stephensi  and  of  A.  funestus  var.  listoni  combined  with  A.  culici- 
facies.    Owing  to  the  similarity  of  curve  shown  in  the  chart,  it  is 


considered  probable  that  there  is  some  relation  between  the  prevalence 
of  A.  stephensi and  the  benign  tertian  epidemic,  while  it  seems  probable 
that  the  malignant  tertian  epidemic  is  largely  if  not  entirely  due  to 
A.  listoni  and  A.  cidicifacies. 

Vorticellid  Protozoa  were  found  as  external  parasites  of  larvae  of 
A.  stephensi.  It  is  believed  that  in  the  West  Indies  these  parasites  are 
harmful  to  the  larvae,  which,  if  they  survive,  develop  very  slowly. 
Acarine  parasites  were  frequently  found  on  A.  stephensi,  A.  ivillmori, 
and  A.  maculipalpis.  Internal  parasites  included  sporozoites  found 
once  out  of  45  specimens  in  the  salivary  glands  of  A.  stephensi,  while 
zygotes  were  found  once  in  the  gut  cf  A.  cidicifacies,  of  which  40 
examples  were  examined.  One  female  of  A.  listoni  showed  a  heavy 
infection  with  Herpetomonads  in  the  alimentary  tract,  while  infection 
wdth  encysted  Trematodes  was  fairly  frequent  [see  preceding  paper]. 

Lucy  (S.  H.  R.).  Health  and  Sanitation  on  Estates.— ^^fnc.  Bull.  Fed. 
Malay  States,  Kuala  Lumpur,  v,  no.  10,  July  1917,  pp.  389-402. 

This  paper  is  written  from  the  point  of  view  of  a  sanitarian  concerned 
with  the  opening  up  of  virgin  jungle  for  cultivation  and  the  employment 
thereon  of  immigrant  labour.  The  site  chosen  for  coolie  lines  should  be 
flat,  well  weeded  and  free  of  all  cultivation,  and  as  distant  as  possible 
from  ravines  and  swamps  and  other  favourite  breeding-grounds  for 
mosquitos.  There  should  be  plenty  of  light  in  the  lines,  though 
unfortunately  the  coolies,  as  well  as  Anophehne  mosquitos,  prefer 
darkness,  and  the  buildings  should  be  whitewashed  inside  and  out  at 
frequent  intervals.  The  usual  anti-malarial  measures  are  advocated, 
including  quinine  prophylaxis,  oiling  and  piping.  Oil -spraying  is 
considered  the  most  suitable  measure  for  mosquito  reduction  on 
estates  and  has  proved  very  successful.  Medical  supervision  and 
hospital  accommodation  are  discussed  and  Europeans  are  advised  to 
have  at  least  one  room  in  their  bungalows  screened  and  provided  with 
a  double  door ;  certain  minor  precautions  against  mosquitos  and 
malaria  are  enumerated. 

Haseman  (L.).  Sarcophaga  haemorrhoidalis  Larvae  as  Parasites  of  the 
Human  Intestine  (Dipt.). — Entom.  News,  Philadelphia,  xxviii, 
no.  8,  October  1917,  pp.  343-346. 

Cases  of  intestinal  myiasis  are  recorded  due  to  larvae  of  Anthomyia, 
and  those  of  Calliphora  (Musca)  vomitoria  and  Sarcophaga  carnaria  in 
neglected  wounds.  Intestinal  myiasis  seems  to  be  due  in  most  cases 
to  the  so-called  rat-tailed  Syrphid  maggots  {Eristalis),  the  larvae  of 
Anthomyiidae,  Muscidae,  and  Sarcophagida.e,  while  myiasis  of  the 
urinary  tract  is  caused  by  the  larvae  of  Fannia. 

A  most  unusual  case  of  intestinal  myiasis  due  to  Sarcophaga 
haemorrhoidalis  is  that  of  a  family,  consisting  of  husband,  wife,  daughter 
aged  nine,  and  son  aged  six,  all  of  whom,  with  the  possible  exception 
of  the  husband,  had  been  subject  to  attacks  during  which  large  numbers 
of  maggots  were  passed  after  taking  salts,  oil  or  other  laxatives. 
Exhaustive  enquiries  into  the  habits  and  surroundings  of  the  family 
led  to  the  conclusion  that  the  living  larvae  had  been  repeatedly  ingested 
owing  to  the  negligence  of  the  mother  in  cooking  and  handling  foods  ; 
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it  had  been  her  practice  to  leave  cold  foods  such  as  meat,  vegetables 
and  cheese,  lying  uncovered  on  the  table  from  one  meal  to  the  next. 
This  view  is  supported  by  the  fact  that  this  fly  deposits  larvae  rather 
than  eggs,  that  the  attacks  were  most  numerous  during  the  heat  of 
summer,  and  that  they  decreased  when  the  food  was  heated  before 
consumption. 

Felt  (E.  P.).  Household  and  Camp  Insects. — New  York  State  Mm. 
Bull.,  Albany,  no.  194,  1st  February  1917,  84  pp.,  41  figs. 
[Received  Slst  October  1917.] 

This  bulletin  dealing  with  household  and  camp  insects  and  a  few 
of  the  more  important  pests  of  domestic  animals,  and  embodying  the 
most  recent  methods  for  their  control,  has  been  issued  owing  to  the 
great  demand  for  information  on  this  subject. 

An  index  and  bibliography  of  over  one  hundred  works  are  appended. 

Goodwin  (Col.  T.  H.).  Sanitation  in  War.  Milit.  Surgeon,  Washington, 
D.C.,  xli,  no.  4,  October  1917,  pp.  377-387,  6  figs.,  1  plate. 

This  concise  review  of  sanitation  in  the  field  contains  practical 
notes  on  flies  and  lice  and  the  methods  of  destroying  them. 

Brule  (M.)  &  Jolivet  (L.).  Cinq  Cas  de  Paludisme  autochtone  apparus 
simultan6ment  dans  une  Ferme  beige.  Traitement  du  Paludisme 
par  le  Novars6nobenzol.  [Five  Cases  of  indigenous  Malaria 
appearing  simultaneously  at  a  Belgian  Farm.  The  Treatment  of 
Malaria  with  NovarsenobenzoL] — Bull.  &  Mem.  Soc.  Med.  Hdpit. 
de  Paris,  3rd  Series,  xxxii,  no.  37-38,  4th  January  1916, 
pp.  2304-2310. 

None  of  the  patients  mentioned  in  this  paper  had  been  out  of 
France,  or  had  lived  in  malarious  districts,  or  had  suffered  from  malaria 
before.  The  farm  in  question  is  situated  in  marshy  mosquito-infested 
land  near  the  Belgian  frontier  and  several  examples  of  Ano'pheles 
maculipennis  were  captured  on  it. 

Steudel  ( — ).  Verlauf  endemischer  Malaria  nach  Entfernung  der 
Parasitentrager.  [Course  of  Endemic  Malaria  after  Removal  of 
the  Carriers.] — Arch.f.  Schiffs-u.  Tropen-Hyg.,  Leipzic,  xxi,  no.  2, 
January  1917,  pp.  21-29. 

In  1916  the  army  corps  of  which  the  author  was  general  medical 
officer  was  stationed  on  the  Russian  front  in  a  district  where  malaria 
was  endemic.  The  inhabitants  in  the  firing  zone  had  been  removed  in 
the  preceding  autumn,  and  there  were  therefore  no  human  carriers 
present.  The  invading  Germans,  a  much  larger  body  of  men,  were 
also  free  from  malaria  parasites.  The  Anophehnes  hibernating  in 
buildings  included  a  large  number  of  carriers,  but  these  would  probably 
die  soon  after  oviposition,  and  the  succeeding  generation  of  mosquitos 
would  have  no  opportunity  of  acquiring  infection  provided  that  cases 
of  primary  malaria  among  the  troops  were  at  once  removed  from  the 
district  and  energetically  treated.  The  following  measures  were 
therefore  adopted  :    Every  case  of  malaria  or  suspected  malaria  was 


immediately  placed  under  mosquito-nets  and,  as  soon  as  the  diagnosis 
was  confirmed,  was  removed  to  a  hospital  in  a  locality  free  from 
malaria.  Only  relatively  few  cases  of  malaria  occurred,  these  being 
probably  due  to  a  variety  of  causes,  including  the  longer  survival  of 
some  Anophelines  after  hibernation,  the  unsuspected  presence  of  some 
carriers  among  the  soldiers  themselves,  wind-carriage  of  mosquitos, 
and  the  acquisition  of  infection  behind  the  firing  zone. 

Gray  (C.  P.)-    Larva  migrans  on  the  Mexican  Border. — N.Y.  Med.  Jl., 

New  York,  cvi,  no.  1,  7th  July  1917,  pp.  15-16,  2  figs. 

Cases  of  vesicular  dermatitis  on  the  backs  of  troops  marching  with 
packs  are  described.  In  the  author's  opinion  the  larva  migrans  of 
an  Oestrid  fly  was  responsible  for  this  afEection,  which  was  traced  back 
to  an  old  corral  infested  with  flies  and  horse  manure.  No  definite 
parasite  was  found  however,  and  no  satisfactory  evidence  is  adduced 
in  support  of  this  view. 

MiTZMAiN  (M.  B.).  Is  Mosquito  or  Man  the  Winter  Carrier  of  Malaria 
Organisms? — U.  S.  Public  Health  Service,  Washington,  D.C.,  Bull, 
no.  84,  December  1916,  29  pp.,  19  figs.  [Received  5th  November 
1917.] 

This  paper  records  studies  carried  out  for  the  purpose  of  determining 
which  of  the  potential  hosts,  mosquito  or  man,  is  the  carrier  responsible 
for  the  perpetuation  of  the  malaria  organism  during  the  inactive 
period  of  winter.  The  majority  of  writers  on  malarial  epidemiology 
are  unanimous  in  expressing  the  belief  that  the  mosquito  phase  of  the 
overwintering  of  malaria  is  a  negligible  factor ;  these  opinions  are 
however  based  upon  a  uniform  absence  of  experimental  proof. 

Hibernation  studies  were  made  during  February  to  June,  1915,  in 
the  southern  part  of  the  United  States,  where  conditions  seem  to  be 
essentially  similar  to  those  occurring  in  other  localities  to  which 
previous  literature  has  referred.  In  the  course  of  exhaustive  searches, 
the  only  places  in  which  mosquitos  were  found  were  under  houses  and 
in  the  depth  of  woods  ;  no  eggs,  hibernating  larvae  or  pupae  were 
discovered.  The  conclusion  drawn  is  that  adult  females  are  the  only 
forms  that  hibernate  in  the  regions  studied  ;  eggs  or  stored  fat-cells 
were  found  upon  dissection  of  the  individuals  captured,  while  no  males 
were  observed.  The  later  appearance  of  male  Anophehnes  indicates 
recent  emergences  and  is  interpreted  to  herald  the  arrival  of  the  spring 
brood,  which  generally  occurs  in  the  early  days  of  May.  Laboratory 
tests  showed  that  ovi  position  did  not  take  place  at  temperatures 
between  40°  and  55°  F.  It  was  ascertained  in  the  course  of  these 
winter  studies  that  the  occasional  biting  of  disturbed  hibernating 
Anopheles  had  no  pathogenic  significance,  all  the  clinical  malarial 
infections  occurring  in  the  region  during  this  period  being  proved  to 
be  recurrences  of  former  attacks.  It  was  concluded  therefore  that 
hibernating  Anophelines  collected  in  this  region  did  not  harbour 
malaria  parasites,  for  none  could  be  found  in  2,122  specimens  that 
were  dissected. 

In  the  investigation  of  man  as  the  responsible  winter  carrier,  1,184 
persons  residing  within  the  area  under  consideration  were  examined 
for  malaria  parasites,  the  results  showing  that  492  were  infected,  and 


nearly  one-fourth  of  these  were  found  to  harbour  gametocytes. 
Material  was  thus  provided  for  mosquitos  to  carry  on  the  spring  cycle 
of  new  infections.  Of  the  infections  discovered,  317  were  of  the  sub- 
tertian  type,  8  were  mixed  infections,  the  remainder  consisting  of 
simple  tertian  types  and  a  single  quartan.  Of  15  gametocyte  carriers 
identified,  8  were  similarly  infected  during  the  preceding  autumn. 
The  incrimination  of  man  as  the  sole  winter  carrier  is  emphasised  by 
the  fact  that  three  malaria-infected  examples  of  Anopheles  quadri- 
maculatus  were  found  in  the  homes  of  the  gametocyte  carriers  during 
15-26th  May,  previous  to  which  time  1,180  specimens  of  Anopheles 
from  this  source  had  been  found  to  be  negative, 

CtILL  (Major  C.A.).  The  Prevention  of  Malaria  in  War,  with  Special 
Reference  to  the  Indian  Army. — Jl.  R.  A.  M.  C,  London,  xxix, 
no.  4,  October  1917,  pp.  439-456. 

Apart  from  the  results  of  infection  acquired  on  field  service,  malaria 
prevails  in  the  Indian  Army  to  a  degree  which  is  at  present  not 
appreciated,  official  statistics  not  fully  representing  the  prevalence 
of  acute  malaria,  much  less  the  incidence  of  chronic,  latent  or  masked 
cases.  Since  the  Indian  Army  is  mainly  recruited  from  among  the 
agriculturists  of  the  rural  districts,  who  rarely  or  never  undergo  a 
course  of  curative  treatment,  it  follows  that  numbers  of  them  harbour 
the  malaria  parasite  for  many  years,  and  in  a  year  following  a  severe 
epidemic,  it  may  safely  be  asserted  that  nearly  every  recruit  from  an 
afEected  area  will  be  infected. 

The  active  transmission  of  the  disease  by  means  of  Anopheline 
mosquitos  occurs  chiefly  during  July,  August,  September  and  October, 
and  in  the  absence  of  measures  against  them,  troops  are  subjected  to  a 
variable  degree  of  fresh  infection  during  their  course  of  service. 
Infection  is  often  so  slight  that  men  remain  on  duty  until  any  unusual 
strain,  such  as  a  prolonged  march  in  the  sun,  precipitates  an  attack. 
Outbreaks  of  malaria  do  not  therefore  always  imply  fresh  infection, 
but,  more  frequently,  the  subjection  of  a  malarious  body  of  troops  to 
climatological  or  other  environmental  conditions  favourable  to 
malarial  relapses,  from  which  it  follows  that  the  best  method  of 
reducing  malaria  in  the  Indian  Army  on  field  service  lies  in  the  detection 
and  cure  of  infections  of  old  standing,  as  well  as  the  prevention  of 
fresh  ones. 

The  prevention  of  malaria  among  troops  on  field  service,  especially 
when  campaigning  in  malarial  countries,  is  often  impossible,  owing  to 
the  combination  of  tactical  and  medical  problems  being  impracticable. 
The  only  possible  method  of  safeguarding  the  health  of  the  troops  is 
by  means  of  prophylactic  doses  of  quinine,  much  time,  money,  and 
ingenuity  having  been  expended  in  the  vain  endeavour  to  protect 
them  from  the  bites  of  mosquitos ;  though  if  circumstances  permit, 
these  two  measures  may  be  combined  mth  advantage. 

As  regards  the  prevention  of  fresh  infection,  experience  has  shown 
that  the  use  of  mosquito  nets  by  troops  is  attended  with  many 
difficulties,  and  it  is  suggested  that  such  protection  should  take  a 
collective  rather  than  an  individual  form,  such  as  screened  enclosures 
of  wire  gauze  erected  in  the  vicinity  of  barracks.  Others  measures  of 
considerable  value  are  quinine  prophylaxis  during  the  malarial  season. 


attention  to  general  health,  the  provision  of  an  ample  supply  of 
suitable  food,  the  avoidance  of  undue  fatigue  and  excessive  exposure 
to  the  sun,  and  the  prevention  of  chills,  attention  to  which  in  time  of 
peace  will  ensure  the  efficiency  of  the  army  in  time  of  war. 

HuTSON  (J.  C).  Warble  Flies. — Agric.  News,  Barbados,  xvi,  no.  403? 
6th  October  1917,  pp.  3U-315. 

This  paper  summarises  the  information  which  has  appeared  in  the 
literature  on  the  warble  flies,  Hijpoderma  lineatum  and  H.  bovis. 

Seale  (A.).  The  Mosquito  Fish,  Gambusia  affinis  (Baird  and  Girard), 
in  the  Philippine  Islands.^ — Philippine  Jl.  Science,  Manila,,  xii, 
Sec.  D,  no.  3,  May  1917,  pp.  177-187,  1  fig.  [Received  8th 
November  1917.] 

In  1905  the  experiment  was  tried  of  stocking  the  ponds  and  breeding 
pools  of  mosquitos  in  the  Hawaiian  Islands  with  mosquito-feeding 
fish,  the  species  selected  being  Gambusia  affinis,  from  Texas.  These 
fish  have  multiplied  rapidly,  several  hundred  thousand  having  been 
bred  and  distributed  from  the  few  hundred  introduced.  They 
effectively  clear  the  water  of  mosquito  larvae  and  of  the  egg-masses  of 
Culex  pipiens  on  the  surface.  In  1913,  24  of  these  fish  were  brought 
from  Honolulu  to  the  Philippine  Islands  ;  these  now  number  more 
than  7,600  in  the  streams  and  swamps  of  the  Philippines.  They  have 
proved  capable  of  maintaining  themselves  in  ponds  already  stocked 
with  Micropterus  salmonoides  (black  bass)  and  such  native  fish  as 
Ophiocephalus  striatus  and  Therapon  argenteus,  and  have  even 
multiplied  in  the  presence  of  these  voracious  species.  There  remains 
no  doubt  that  Avithin  a  few  years  they  will  materially  decrease  the 
numbers  of  mosquitos  and  greatly  assist  in  eliminating  malaria  from 
the  Islands. 

Dyar  (H.  G.).  The  Mosquitoes  of  the  Pacific  Northwest  (Diptera, 
Culicidae). — Insecutor  Inscitiae  Menstruus,  Washington,  D.C.,  v, 
no.  7-9,  July-September  1917,  pp.  97-102,  1  plate. 

As  compared  with  California,  the  Pacific  North-west  is  poor  in 
mosquitos,  both  in  individuals  and  species.  Only  three  black-legged 
species  of  Aedes  occur  in  the  mountains  instead  of  six  as  in  California, 
this  being  the  result  of  the  climate,  frequent  rains  producing  dense 
forest  with  moss  and  undergrowth  together  with  permanent  pools  in 
which  Aedes  do  not  thrive.  The  species  of  Cidex,  Cidiseta  and 
Anopheles  that  frequent  such  places  are  the  same  as  in  Cahfornia, 
minus  the  tropical  element. 

The  following  species  occur  :  Aedes  aloponotum,  sp.  n.,  a  peculiar 
species  of  the  A.  cantans  group  ;  A.  increpitus,  Dyar  ;  A.  curriei,  Coq., 
a  coast  species  breeding  in  tidal  pools  ;  A.  cinereus,  Meig.  ;  A.  vari- 
palpus,  Coq.  ;  A.  aboriginis,  sp.  n.  ;  A.  altiusculus,  sp.  n.,  the  larvae 
of  which  were  found  in  water  underlying  snow ;  Culiseta  im- 
patiens,  Walk.,  larvae  of  which  were  found  in  a  dark  forest  pool,  being 
preyed  upon  by  larvae  of  Eucorethra ;  C.  incidens,  Thoms.  ;  Culex 
tarsalis,  Coq.  ;  C.  saxatilis,  Grossbeck  (territans,  auct.)  and  Anopheles 
occide7italis,  D.  &  K. 


Dyar  (H.  G.).  Notes  on  Aedes  at  Lake  Pend  d'Oreille,  Idaho  (Diptera, 
Culicidae). — Insecutor  Inscitiae  Menstruus,  Washington,  B.C.,  v, 
no.  7-9,  July-September  1917,  pp.  102-104. 

The  following  species  of  Aedes  were  taken  in  mountainous  country 
well  forested  with  conifers  down  to  the  lake  margin  :  A.  aestivalis, 
Dyar  ;  A.  idahoensis,  Theo.  ;  A.  cinereus,  Meig.  ;  A.  canadensis,  Theo.; 
A.  vexans,  Meig.  ;   and  A.  sansoni,  D.  &  K. 


Dyar  (H.  G.).    Notes  on  the  Aedes  of  Montana  (Diptera,  Culicidae). — 

Insecutor  Inscitiae  Menstruus,  Washington,  D.C.,  v,  no.  7-9,  July- 
September  1917,  pp.  104-121. 

Disregarding  the  high  forested  regions  and  the  sparsely  wooded 
hills,  and  referring  only  to  the  river  valleys,  it  appears  that  mosquitos 
are  naturally  abundant  in  Montana,  and  certain  species  have  been 
much  increased  in  numbers  by  artificial  conditions,  breeding  success- 
fully in  pools  produced  by  irrigation.  Originally  confined  to  a  single 
annual  generation  following  the  spring  snows,  many  species  now  breed 
as  often  as  the  farmers  furnish  suitable  pools,  e.g.,  Aedes  curriei, 
A.  nigromacidis,  A.  vexans,  A.  trivittatus  and  A.  spenceri.  The  river 
valleys  furnish  two  faunal  areas  :  the  wooded  river  bottom  itself, 
characterised  by  Aedes  aldrichi,  A.  cinereus  and  A.  sansoni ;  and  the 
high  flood  plain,  destitute  of  trees  and  resembling  a  prairie, 
characterised  by  A.  curriei,  A.  nigromaculis  and  A.  idahoensis,  and 
invaded  by  A.  vexans,  which,  however,  is  commoner  in  the  river 
bottom, 

A.  curriei,  Coq.,  is  a  widespread  species,  especially  on  the  prairie, 
the  larvae  appearing  in  the  early  snow  pools.  The  eggs  will  hatch  the 
same  year  as  laid,  and  in  the  presence  of  irrigation  other  broods  appear 
every  time  that  suitable  pools  are  formed.  A.  campestris,  D.  &  K., 
is  a  closely  allied  form,  differing  in  being  slightly  larger.  A.  canadensis, 
Theo.,  is  found  only  near  the  mountaiDs,  not  in  the  plains  and  river 
valleys,  being  characteristic  of  the  northern  Atlantic  coast  region, 
extending  to  Florida  and  westward  through  Canada  to  the  Rocky 
Mountains.  A.  nigromaculis,  Ludl.,  occurs  in  the  prairie  section  of  the 
river  valleys.  The  eggs  hatch  whenever  submerged,  overwintering 
not  being  necessary.  Psorophora.  signipennis,  Coq.,  was  previously 
recorded  only  from  Mexico,  Texas,  and  New  Mexico.  Other  species 
mentioned  are  :  A.  fietcheri,  Coq.,  A.  riparius,  D.  &  K.,  A.  san- 
soni, D.  &  K.,  A.  mimesis,  sp.  n.,  A.  triseriatus.  Say,  A.  pullatus,  Coq., 
A.  prodotes,  sp.  n.,  A.  aestivalis,  Dyar,  A.  idahoensis,  Theo.,  and 
A.  aldrichi,  D.  &  K. 

Dyar  (H.  G.)  &  Knab  (F.).  Notes  on  ^e<?es  curriei  (Coquillet)  (Diptera, 
Culicidae).- — Insecutor  Inscitiae  Menstruus,  Washington,  B.C.,  v, 
no.  7-9,  July-September  1917,  pp.  122-125. 

This  paper  discusses  the  synonymy  of  A.  curriei,  which  is  now 
considered  to  constitute  but  a  single  species  ranging  over  most  of  the 
United  States  ;  it  is  strongly  established  in  the  western  plains  and  the 
desert  country  of  Utah,  Nevada  and  eastern  Cahfornia,  but  also 
penetrates  to  all  the  coasts,  including  those  of  New  England  and  the 


Gulf  of  Mexico.  It  does  not  occur  in  forested  country,  but  is  locally- 
abundant  in  favourably  situated  tidal  pools.  It  has  as  many 
generations  in  the  year  as  the  conditions  warrant. 

The  authors  are  now  of  opinion  that  A.  quaylei,  D.  &  K., 
A.  lativittatus,  Coq.,  and  A.  onandagensis,  Felt,  are  synonyms  of  this 
species,  their  separation,  mainly  on  larval  characters,  having  broken 
down  upon  further  investigation.  They  also  consider  that  a  second 
species  may  still  be  confused  with  A.  curriei,  viz.,  A.  mediolineatus, 
Ludl.,  which  has  hitherto  been  treated  as  a  melanotic  variety  of  the 
former. 

Dyar  (H.  G.).  a  New  Aedes  from  the  Rocky  Mountain  Region 
(Diptera,  Culicidae). — Insecutor  Inscitiae  Menstruus,  Washington, 
D.C.,  V,  no.  7-9,  July-September  1917,  pp.  127-128. 

The  new  species  dealt  with  in  this  paper  is  Aedes  acrophilus,  from 
Lake  Louise,  Alberta,  Canada. 

Howard  (C.  W.).     Hibernation  of  the  House-fly  in  Minnesota. — Jl. 

Econ.  Entom.,  Concord,  N.H.,x,tio.  5,  October  1917,  pp.  464-468. 

There  has  been  much  discussion  in  recent  years  as  to  the  manner 
in  which  Musca  domestim.  (house-fly)  passes  the  winter.  It  has  been 
shown  conclusively  that  in  a  mild  climate,  such  as  that  of  Texas,  it  is 
possible  for  both  larvae  and  pupae  to  pass  the  winter  and  for  adults 
to  emerge  in  the  spring.  Hewitt,  after  observations  on  flies  in  Ottawa 
in  1915,  returned  to  the  older  theory  that  the  fly  hibernates  as  an 
adult  in  a  dormant  condition  where  temperature  and  food-conditions 
are  suitable,  while  suggesting  that  immature  stages  may  survive  the 
winter  in  such  favourable  conditions  as  warm  stables.  Adult  house- 
flies  are  rarely  found  in  winter  in  buildings  or  other  protected 
places. 

Temperatures  in  Minnesota  frequently  fall  to  — ^25°  or  — 30°  F.  and 
remain  below  zero  over  considerable  periods  in  mid-winter.  Flies 
continue  to  breed  until  late  in  October  or  early  November,  the  last 
adults  that  have  not  been  killed  by  Empusa  muscae  generally 
succumbing  to  the  first  heavy  frost  in  November.  Individual  adults 
of  both  sexes  have  been  taken  in  each  month  from  December  to  April 
in  houses  where  temperature  and  food-conditions  are  favourable. 
House-flies  seldom  become  noticeable  before  mid-June,  and  are  not 
abundant  until  mid-July.  Experiments  were  conducted  to  test  the 
ability  of  adult  house-flies  to  live  through  the  winter,  but  in  all  cases 
the  flies  died  when  the  temperature  neared  freezing-point.  During  the 
summer  of  1914  several  attempts  were  made  to  find  the  reaction  of 
various  stages  of  M.  domestica  to  low  temperatures ;  the  results 
indicated  that  all  stages  are  very  sensitive  to  low  temperatures,  even 
40°  F.  causing  death  if  long  continued.  In  the  spring  of  1914,  1915 
and  again  in  1917,  living  pupae  were  carefully  sought  for  in  the  manure 
and  compost  heaps  on  the  University  farm.  Over  1,600  apparently 
living  pupae  were  thus  collected,  but  not  a  single  adult  emerged  from 
them  in  the  laboratory,  nor  were  any  adults  observed  about  the 
compost  heap  or  in  houses  up  to  10th  June.  These  observations  point 
to  the  conclusion  that  the  conditions  of  Minnesota  winters  are  not 
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favourable  to  iiibernation  of  the  house-fly  in  any  but  the  adult  stage, 
and  then  only  in  places  where  there  is  a  sufficiently  high  temperature 
and  where  food- conditions  are  favourable. 

Marchand  (W.).     An  Improved  Method  of  rearing  Tabanid  Larvae. — 

— Jl.  Econ.  Entom.,   Concord,   N.H.,   x,   no.   5,   October  1917. 
pp.  469-472. 

The  study  of  the  bionomics  of  Tabanids  is  a  subject  of  considerable 
importance,  and  for  experimental  purposes  a  more  practical  method  of 
rearing  them  than  the  usual  one,  in  which  damp  sand  is  employed  as 
the  rearing  medium,  is  desirable.  The  author,  while  investigating  the 
life-history  of  these  flies,  found  that  the  larvae  of  most  of  the  species 
do  not  need  earth  or  sand,  which  is  always  troublesome  in  use,  as  it 
hides  the  larvae  from  sight  and  has  to  be  washed  away  before  they  can 
be  examined.  A  convenient  method  is  to  use  test  tubes  supplied  with 
a  rolled  up  sheet  of  filter  paper  and  filled  with  water  to  a  height  of 
about  ^  inch,  which  will  keep  the  paper  moist  for  a  number  of  days. 
A  piece  of  cheese-cloth  held  in  place  over  the  open  end  of  the  tubes  with 
a  rubber  band  keeps  the  larvae  from  escaping.  This  method  is  not 
entirely  new,  but  is  recommended  when  careful  observations  of  a 
limited  number  of  larvae  are  desired.  It  would  probably  prove  useful 
also  for  the  rearing  of  larvae  of  Tipulids,  Stratiomyiids,  Lampyrids, 
etc.  Some  hints  are  given  on  the  collecting  of  Tabanid  larvae ;  the 
author  found  an  ordinary  kitchen  sieve,  into  which  lumps  of  mud  and 
sand  are  taken  from  above  the  water  line,  but  not  far  from  it,  gives 
excellent  results. 

BoYNTON  (W.  H.).  A  Disease  in  Cattle  in  the  Philippine  Islands 
similar  to  Anaplasma  marginale,  Theiler  (1). — Philippine  Agric. 
Review,  Manila,  1917,  x,  no.  2,  pp.  119-127. 

This  paper  discusses  three  cases  of  disease  in  cattle  resembling 
anaplasmosis.  There  are  two  forms  of  Anaplasma  :  A.  margi^mle,  to 
which  affected  animals  frequently  succumb,  and  A.  centrale,  which 
does  not  cause  death  either  by  direct  inoculation  of  blood  or  by  tick 
infestation.  An  animal  inoculated  with  A.  marginale,  when  recovering 
from  A.  centrale  infection,  develops  the  disease,  but  in  a  much  milder 
form,  proving  that  some  protection  is  afforded  thereby,  though  not 
complete  immunity. 

The  incubation  period  of  this  disease  after  tick  infection  either  by 
Margaropus  {Boop/iilus)  decoloratus  (blue  tick),  which  also  transmits 
Piroplasma  (Babesia)  higeminmn,  or  by  RhipicepJialus  simus  (black 
pitted  tick),  is  rather  long,  varying  from  a  little  under  two  months 
to  a  few  days  over  three  months. 

Animals  immune  to  P.  higeminum  can  be  infected  with  anaplasmosis 
either  by  means  of  ticks  or  blood  inoculation,  showing  that  this  parasite 
affords  no  immunity  against  anaplasmosis,  and  also  vice  versa. 

However,  since  the  further  developments  of  the  disease  have  not 
been  studied,  there  is  a  doubt  whether,  in  the  three  cases  mentioned, 
the  animals  really  suffered  from  it,  or  from  some  other  ailment  which 
brought  about  the  formation  of  anaplasma-like  bodies  in  the  red 
blood  cells,  especially  in  view  of  the  fact  that  such  bodies  may  be 
produced  artificially  by  the  subcutaneous  injection  of  phenylhydrazine, 
nitro-benzol  and  pyrogallic  acid. 
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Leger  (A.)  &  Le  Gallen  (R.)-      Etude  experimentale  du  Pouvoir 

Pathogene  de  Spirochaeta  crocidurae.  [Experimental  Study  of  the 
Pathogenicity  of  Spirochaeta  crocidurae.] — Bull.  Sac.  Path.  Exot., 
Paris,  X,  no. "8,  10th  October  1917,  pp.  694-696. 

In  a  recent  paper  the  presence  of  Spirochaeta  crocidurae  was  recorded 
in  the  blood  of  a  shrew,  Crocidura  stampflii  [see  this  Review,  Ser.  B, 
V,  p.  98].  The  present  paper  describes  experiments  in  which  these 
parasites,  taken  from  the  blood  of  the  shrew,  have  been  successfully 
transmitted  to  other  animals,  including  the  common  mouse,  Mus 
musculus,  the  field-mouse,  Arvicola  amphihius,  the  white  rat  and 
several  species  of  Avild  rats  {Mus  rattus,  Mus  alemndrinus,  Mus 
decmnanus,  etc.).  The  monkeys,  Cynocephalus  and  Cercopithecus,  are 
susceptible  to  the  virus,  but  they  have  not  been  fatally  infected. 
Rabbits  and  guinea-pigs  on  the  other  hand  have  always  proved 
resistant  to  infection. 

RoDHAiN  (J.)  &  Van  den  Branden  (F.).  Essais  de  Transmission  des 
Parasites  de  la  Malaria  a  la  Roussette,  Cynonycteris  straminea. 
[Experiments  in  the  Transmission  of  Malaria  Parasites  to  the 
Flving-fox,  CynoHcyteris  straminea.] — Bull.  Soc.  Path.  Exot.,  Paris, 
x,^no.  8,  10th  October  1917,  pp.  701-706. 

In  these  experiments  a  flying-fox  {Cyn.onycteris  straminea)  was  tested 
with  respect  to  its  susceptibility  to  various  forms  of  malaria.  The 
results  showed  that  this  bat  is  apparently  not  susceptible  to  sub- 
cutaneous injections  either  of  Plasmodium  falciparum  or  of  P.  malariae, 
and  appears  to  be  equally  resistant  to  the  bites  of  Anoptheles 
[Pyretophorus)  costalis,  Lw. 

Van  den  Branden  (F.  ).  La  Roussette,  Cynonycteris  straminea,  Animal 
de  Laboratoire.  [The  Flying-fox,  Cynonycteris  straminea,  as  a 
Laboratory  Animal.]— 5 u^/.  Soc.  Path.  Exot.,  Paris,  x,  no.  8, 
pp.  731-732. 

The  susceptibility  of  the  flying-fox  to  infection  by  Trypanosoma 
gambiense  has  already  been  recorded  [see  this  Revieiv,  Ser.  B,  iv,  p.  101]. 
The  abundance  of  these  animals  throughout  the  Congo  and  the  facility 
with  which  they  can  be  kept  in  cages,  renders  them  very  valuable 
for  laboratory  work  in  diagnosing  human  trypanosomiasis  in  regions 
where  guinea-pigs  and  monlceys  are  difficult  to  procure.  They  are 
numerous  in  the  forest  belts  along  the  river  banks,  where  Glossina 
abound,  and  must  therefore  be  reckoned  with  as  reservoirs  of  the 
virus. 

RouBAUD  (E.).  Nouveau  Cas  d3  Paludisme  contracte  sur  le  Front 
francais.  [A  fresh  Case  of  Malaria  contracted  on  the  French 
Fiont.]— Bull.  Soc.  Path.  Exot.,  Paris,  x,  no.  8,  10th  October 
1917,  p.  706. 

A  French  soldier  in  hospital  at  Paris  was  suspected  of  malarial 
infection  and  upon  examination  was  found  to  harbour  numerous 
schizonts  of  Plasmodium  vivax.  This  man,  who  is  not  known  to  have 
had  any  previous  attack  of  malaria,  has  served  throughout  the  AYar 
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in  various  parts  of  northern  France  and  Belgium,  For  about  a  year 
he  was  in  Champagne,  where  he  frequently  worked  in  the  marshes  ; 
according  to  his  own  account  he  must  then  have  contracted  the 
disease,  although  the  first  attack  apparently  occurred  as  late  as 
July  1917,  or  a  year  after  his  departure. 

Lamoueeux  (A.).  Le  Paludisme  autochtone  de  la  Region  du  Lac 
Presba  (Albanie  du  Sud).  [Indigenous  Malaria  in  the  Lake  Presba 
Eegion  (Southern  Albania).] — Bull.  Soc.  Path.  Exot.,  Paris,  x, 
no.  8,  10th  October  1917,  pp.  707-710. 

The  occurrence  of  locally  acquired  malaria,  due  to  Plasmodium 
vivax  only,  is  recorded  in  the  region  of  Lake  Presba,  which  is  a  closed 
region  that  might  have  been  expected  to  be  free  from  any  imported 
malaria.  The  examinations  were  carried  out  in  the  spring  and  summer  ; 
carriers  were  found  in  each  village,  but  the  endemic  index  was  in 
every  case  low,  being  generally  proportionate  to  the  Anopheline 
density.  Unfortunately,  the  investigations  had  to  be  abandoned  at  the 
beginning  of  August,  but  it  is  hoped  to  obtain  some  data  on  the 
possibility  of  the  existence,  in  the  course  of  an  annual  or  seasonal 
cycle,  of  a  transformation  from  Plasmodium  vivax  to  P.  praecox,  and 
vice  versa,  as  hinted  in  an  earlier  communication  [see  this  Review, 
Ser.  B,  V,  p.  98].  The  utility  of  multiplying  accurate  and  prolonged 
investigations  of  malaria  in  other  regions  is  pointed  out,  with  the 
object  of  elucidating  several  points  not  yet  understood  in  the  biology 
of  these  Haematozoa. 

D'Anpreville  (L.).  La  Lutte  antipalud6enne  t  Sale,  Maroc.  [Anti- 
malarial Campaign  at  Sale,  Morocco.] — Bull.  Soc.  Path.  Exot., 
Paris,  X,  no.  8,  10th  October  1917,  pp.  710-715. 

Investigations  into  the  question  of  malaria  control  at  Sale,  which, 
like  the  rest  of  Morocco,  suffers  from  malaria,  chiefly  of  the  tertian 
form,  showed  that  the  infection  comes  almost  entirely  from  the  Oulja 
valley  which  lies  to  the  east  of  the  town.  The  urban  and  suburban 
dwellings  were  found  to  be  quite  free  from  Anopheline  breeding- places, 
while  the  Jewish  quarter  and  the  military  camp,  including  the 
convalescent  hospital,  all  of  which  lie  in  the  passage  of  Anopheles 
flying  from  the  valley,  show  a  considerable  percentage  both  of 
mosquitos  and  malaria.  Remedial  measures  suggested  are  :  quinine 
prophylaxis  for  those  whose  work  takes  them  into  the  neighbourhood 
of  the  Oulja  valley  and  mechanical  protection  of  buildings  adjacent 
to  the  valley  against  adult  mosquitos.  Anti-larval  measures  would 
be  of  little  use  in  this  case,  and  sanitation  and  drainage  operations  in 
the  Oulja  valley  would  be  a  lengthy  and  costly  operation. 

Stefko  (W.).  Piroplasmose  et  Anaplasmose  en  Turquie  (1916).  [Piro- 
plasmosis  and  Anaplasmosis  in  Turkev  (1916).] — Bull.  Soc.  Path. 
Exot.,  Paris,  x,  no.  8,  10th  October  1917,  pp.  723-724. 

Both  piroplasmosis,  due  to  Piroplasma  bigeminum,  and  anaplasmosis, 
due  to  Anaplasma  centrale,  were  found  in  1916  in  cattle  in  Turkey 
imported  from  Russia.  Mortality  among  these  cattle  is  as  high  as 
80  to  90  per  cent.,  simultaneous  infection  by  both  parasites  being 
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frequently  observed.  The  tick  responsible  for  conveying  tbe  infection 
is  Margaropus  {Boophilus)  annulatus.  Ixodes  corniger,  KoL,  and 
Rhipicephalus  simus,  Koch,  are  of  less  frequent  occurrence  in  this 
region. 

Stefko  (W.).  Dengue  h  Tr6bizonde  (Turquie)  en  1916.  [Dengue  at 
Trebizond  (Turkev)  in  1916.]— Bull.  Soc.  Path.  ExoL,  Paris,  x, 
no.  8,  10th  October  1917,  p.  724. 

Dengue  fever  is  prevalent  in  Turkey.  In  June  and  July  1916, 
having  started  in  the  lower  quarters  of  the  town,  this  disease  attacked 
the  whole  population  of  Trebizond,  particularly  the  Russian  soldiers. 
The  intermediate  host  is  believed  to  be  Stegomyia  fasciata. 

Van  Saceghem  (R.).    Contribution  a  I'Etude  de  la  Dermite  granuleuse 

Chez  des  Equid6s.  [Contribution  to  the  Study  of  Granular 
Dermatitis  in  Horses.]— Sm?^.  Soc.  Path.  Exot.,  Paris,  x,  no.  8, 
10th  October  1917,  pp.  726-729. 

The  three  species  of  Spiroptera  known  to  parasitise  horses  and 
cause  granular  dermatitis  are,  Habronema  megastotna,  H.  microstorm 
and  H.  muscae.  These  are  all  carried  by  the  house-fly  ;  the  first  is 
found  in  the  stomach  of  horses  and  donkeys,  the  others  in  horses  only. 
The  course  of  the  development  of  H.  muscae  in  the  fly  has  been  traced 
[see  this  Review,  Ser.  B,  iv,  p.  12].  Infestation  is  very  frequent  in  the 
Lower  Congo,  and  proof  that  it  is  carried  by  flies  exists  in  the  fact 
that  horses  kept  in  stables,  where  Musca.  domestica.  and  Stomoxys  are 
abundant,  alone  contract  the  disease.  In  a  stable  at  Zambi  where 
several  horses  were  affected,  20  per  cent,  of  the  flies  were  found 
parasitised  by  a  larva  which  is  apparently  that  of  H.  muscae,  though 
in  the  few  autopsies  made  recently  only  H.  megastoma  has  been  found. 
The  larvae,  entering  a  wound,  give  rise  to  an  inflammation  similar  to 
that  caused  by  Anhjlostoma  duodenale  upon  entering  the  human  skin, 
the  irritation  causing  the  animal  to  enlarge  the  wounds  and  thus 
create  an  entrance  for  more  parasites.  It  is  hoped  that  experiments 
now  in  progress  will  further  elucidate  the  nature  of  this  disease. 

Leger  (M.).  Le  Paludisme  a  la  Guyane  Franeaise:  Index  end6mique 
des  diverses  Localit^s.  [Malaria  in  French  Guiana :  endemic 
Index  of  various  Localities.]— BwZL  Soc.  Path.  Exot.,  Paris,  x, 
no.  8,  10th  October  1917,  pp.  749-756. 

Malaria  has  been  recorded  by  many  authors  as  the  principal  cause 
of  disease  and  death  in  French  Guiana.  Plasmodium  vivax  (tertian 
benign  malaria),  P.  praecox  (tertian  malignant)  and  P.  malariae 
(quartan)  are  all  found,  but  the  country,  whilst  being  more  malarial, 
with  an  average  endemic  index  of  17,  than  the  French  possessions  in 
Indo-China,  is  much  less  so  than  any  French  African  colony,  its 
unhealthiness  being  exaggerated.  Although  decreasing,  malaria  is 
still  unfortunately  a  serious  obstacle  to  the  economic  development  of 
the  country  and  an  immediate  anti-malarial  campaign  is  recommended. 
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BiSHOPP  (F.  C.)  &  Wood  (H.  P.).  Mites  and  Lice  on  Poultry. —U.S. 
Dept.  Agric,  Washington,  D.C.,  Farmers' Bull.  no.  801,  May  1917, 
27  pp.,  14  figs.     [Received  7th  November  1917.] 

The  external  parasites  of  fowls  dealt  with  in  this  bulletin  include 
the  common  chicken  mite,  Dermanyssus  gallinae,  De  G.,  which  breeds 
in  the  cracks  of  roosts  and  buildings  and  feeds  on  the  blood  of  fowls. 
Two  or  three  applications  of  crude  petroleum  or  certain  coal-tar 
products  to  the  breeding-places  are  generally  sufficient  to  destroy  this 
pest.  Suggestions  for  suitable  roosts  and  nest-boxes  are  given  with 
diagrams.  A  mite,  Cnemidocoptes  mutans,  Robin,  is  the  cause  of 
scaly-leg  on  poultry,  and  can  be  controlled  by  dipping  the  legs  in 
crude  petroleum.  For  C.  galUnae  (itch  mite),  which  burrows  into  the 
skin  near  the  base  of  the  feathers,  applications  of  sulphur  ointment  are 
recommended.  Laminosiojites  cysticola,  Vizioli,  and  Cytoleichiis  nudus, 
Viz. .  are  soft-bodied  mites ;  the  former  bores  into  the  skin,  and  the 
latter  is  found  in  the  air  passages,  lungs  and  internal  organs  of  chickens 
and  turkeys,  and,  when  present  in  large  numbers,  interferes  with  the 
breathing  of  the  bird.  Rivoltasia  bifurcata,  Riv.,  feeds  on  the  feathers, 
causing  no  apparent  injury.  Freyana  chanayi,  Trou.,  and  Megninia 
cubitalis,  Megn.,  are  found  on  the  wing-feathers  of  turkeys  but  are 
not  known  to  injure  the  birds.  The  chiggers,  or  red  mites,  that  attack 
chickens  are  the  same  as  those  attacking  man.  Sulphur  ointment  or 
kerosene  and  lard  will  destroy  them,  and  light  dusting  of  the  chickens 
with  flowers  of  sulphur  will  help  to  repel  the  mites. 

More  than  40  species  of  lice  are  found  on  the  various  domestic  fowls, 
chickens  being  the  favourite  host  of  the  majority  of  them.  Injurious 
species  include  Lipeurus  heterographus,  Nitzsch  (head  louse)  ;  Menopon 
biseriatum,  Piaget  (body  louse)  ;  M.  pallidum,  Nitzsch  (shaft  louse)  ; 
Lipeurus  variabilis,  Nitzsch  (wing  louse)  ;  less  important  being 
Goniocotes  hologaster,  Nitzsch,  G.  abdominalis,  Piaget,  and  G.  dissimilis, 
Nitzsch.  A  species  which  seems  to  be  peculiar  to  turkeys  is  Goniodes 
stylifer,  Nitzsch.  Lipeurus  tenvporalis^  Nitzsch,  and  Docophorus  icterodes, 
Nitzsch,  are  common  on  ducks  and  geese.  Pigeons  are  attacked  by 
Lipeurus  baculus,  Nitzsch,  and  Goniocotes  compar,  Nitzsch.  A  new 
insecticide,  which  is  recommended  as  being  both  cheap  and  effective 
in  destroying  poultry  lice,  is  sodium  fluoride.  It  is  stated  that  a  single 
application  will  destroy  all  species  of  poultry  lice.  The  application 
can  be  made  by  dusting,  but  dipping  is  recommended,  this  method 
having  the  advantage  of  being  cheaper  and  quicker  than  dusting  ; 
from  30  to  45  seconds  is  required  for  each  bird,  and  no  injury  has  been 
found  to  result  from  this  treatment. 

Hargrave  (J.  C).  Cattle  Mange  (Psoroptic  Scabies). — Agric.  Gaz. 
Caiiada,  Ottawa,  iv,  no.  10,  October  1917,  pp.  860-862. 

Scabies  or  mange  in  cattle  is  a  specific  disease  of  the  skin  caused 
by  a  mite,  Psoroptes  communis  bovis.  This  parasite  gives  rise  to  scab 
in  other  animals,  though  a  distinct  variety  of  it  is  peculiar  to  each,  and 
the  malady  is  not  transmissible  from  one  kind  of  animal  to  another. 
Development  takes  place  upon  the  body  of  the  host,  maturity  being 
reached  in  about  eight  days ;  four  days  later  mating  and  oviposition 
occur,  each  female  depositing  about  fifteen  eggs,  which  hatch  in  three 
or  four  days. 
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The  disease  usually  begins  at  the  root  of  the  tail  and  may  spread 
over  the  entire  body,  with  the  exception  of  the  lower  part  of  the  legs. 
A  crust,  due  to  the  thick  fluid  secreted,  forms  over  the  skin,  beneath 
which  the  mites  multiply. 

Treatment  consists  either  of  thorough  hand  applications,  or  the 
immersion  of  the  animal  in  a  dipping  vat.  The  first  method  is 
applicable  in  the  case  of  domesticated  animals  in  small  herds,  the 
animal  first  being  clipped  and  the  crusts  removed  by  means  of  soap 
and  hot  water,  followed  by  the  immediate  application  of  a  dressing 
such  as  creolin,  tobacco,  sulphur,  petroleum,  or  vegetable  tar.  The 
mixture  recommended  consists  of  sulphur  (2  lb.),  oil  of  tar  (8  oz.)  and 
raw  linseed  oil  (1  gal.),  gradually  heated  together  but  not  boiled,  and 
applied  at  a  temperature  of  110°  to  120°  ;  this  application  should  be 
repeated  in  ten  days  after  washing  off  the  previous  one.  The  best 
mixture  for  dipping  is  composed  of  flowers  of  sulphur  (24  lb.),  fresh 
unslaked  lime  (10  lb.)  and  water  (100  gals.),  and  requires  very  careful 
preparation.  The  lime  is  first  carefully  slaked  and  made  into  a  paste, 
into  which  the  sulphur  is  thoroughly  mixed,  the  whole  being  then 
added  to  boiling  water  and  w^ell  boiled  and  stirred  for  at  least  two  hours. 
The  liquid  is  then  drawn  off  and  water  added  to  make  100  gals.,  the 
animals  being  held  in  this  for  two  minutes  or  longer  at  a  temperature 
of  110°  to  115°  F.,  during  which  period  all  crusts  or  scabs  should  be 
loosened  by  means  of  a  hoe  or  stifi  brush,  the  treatment  being  repeated 
in  not  less  than  10  nor  more  than  15  days.  The  best  results  are 
obtained  by  the  use  of  the  cage  vat,  the  animal  being  driven  into  the 
cage,  which  is  then  lowered  into  the  vat  by  block  and  tackle  and  held 
there  the  desired  length  of  time,  but  the  swimming  vat  must  of 
necessity  be  used  when  stock  in  large  numbers  has  to  be  dealt  with. 

Mange  first  appeared  in  southern  Alberta  in  1893,  and  in  1895  two 
vats  were  erected  ;  these,  however,  gave  such  indifferent  results  that 
in  1904  the  Veterinary  Director- General  required  some  1,900  townships 
in  southern  Alberta  and  south-west  Saskatchewan  to  have  all  their 
animals  dipped  under  supervision.  Conditions  have  improved  to  such 
an  extent  that  there  are  now  only  1,100  townships  affected  by  the 
order,  and  the  number  of  these  will  be  reduced  very  shortly. 

Macfie  (J.  W.  S.).     Report  of  the  Accra  Laboratory  for  the  Year  1916j 

London,  11th  February  1917,  pp.  7-30,  2  plates,  8  figs.  [Received 
13th  November  1917.] 

In  the  examination  of  various  animals  at  the  laboratory  during 
1916,  a  few  trypanosomes  were  found  in  the  blood  of  a  reedbuck  which 
may  have  been  either  T.  pecaudi,  the  common  cattle  species,  or 
T.  gambiense,  the  human  parasite,  and  the  same  polymorphic 
trypanosomes  were  found  in  a  dog.  One  of  two  horses  examined 
yielded  T.  vivax,  and  the  other  T.  congolense,  while  one  mule  examined 
was  infected  with  what  was  probably  T.  pecaudi.  Six  black  rats 
examined  yielded  T.  lewisi,  and  the  piroplasm,  Nuttallia  decumani,  was 
found  in  four  black  rats  and  two  field  rats. 

In  1916,  as  in  the  previous  year,  Stegomyia  fasciata  was  the  species 
of  mosquito  the  larvae  of  which  were  most  frequently  collected  from 
the  compounds,  being  abundant  at  all  seasons  of  the  year.  Of  all 
West  African  mosquitos,  this  is  the  one  that  is  most  independent  of 
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seasonal  influences  and  that  has  the  least  need  of  a  resistant  stage  in 
which  to  tide  over  the  dry  season. 

Macfie  (J.  W.  S.)-  The  Identifications  of  Insects  collected  at  Accra 
during  the  Year  1916,  and  other  Entomological  Notes.  —Rep.  Accra 
Laboratory  for  the  Year  1916,  London,  1917,  pp.  67-75,  3  plates, 
3  figs.     [Received  13th  November  1917.] 

To  the  list  of  mosquitos  occurring  at  Accra,  of  which  41  species  have 
been  recorded,  14  additional  ones  were  added  during  1916,  the  species 
not  previously  collected  being  :  Anopheles  marshalli,  A.  mauritianus, 
Aedomyia  africana,  Culex  consimilis,  C.  fritaeniorhynchus,  Ficalbia 
mediolineata,  Mimornyia  hispida,  M.  plumosa,  M.  splendens,  Mucidus 
scatophagoides,  Ochlerotatus  apicoannulatus,  0.  ochraceus,  0.  wellmani 
and  Stegomyia  simpsoni. 

The  natural  enemies  of  mosquito  larvae  appear  to  be  innumerable, 
the  chief  being  tadpoles,  Notonectids,  beetles  and  dragon-fly  larvae,  and 
they  play  no  inconsiderable  part  in  reducing  the  number  of  mosquitos 
and  thus  indirectly  limit  the  incidence  of  malaria  and  other  diseases. 

The  larvae  of  Stegomyia fasciata,  were  found  to  be  frequently  infected 
with  the  gregarine,  Layikesteria  culicis,  the  presence  of  which,  however, 
had  no  ill  effect  on  the  development  of  the  insect. 

Several  specimens  of  Musca  domestica  (house-fly)  collected  from 
butchers'  stalls  were  dissected  to  determine  the  prevalence  of  infection 
with  Herpetomonas  muscae  domesticae,  with  the  result  that  42 "5  per 
cent,  were  found  to  be  heavily  infected.  This  parasite  is  spread 
from  fly  to  fly  by  contamination,  but  similar  parasites  have  been 
experimentally  transmitted  to  mammals  by  inoculation  and  feeding. 
It  has  been  stated  that  herpetomoniasis  and  leishmaniasis  are  really  the 
same,  and  although  the  latter  does  not  appear  to  occur  in  West  Africa, 
there  is  the  possibility  of  man  becoming  infected  with  the  former  by 
eating  food  contaminated  by  the  house-fly  carriers. 

A  mite,  identified  as  Notoedres  muris,  Megnin,  a  species  common  in 
England,  where  it  merely  produces  warty  excrescences  on  the  ears  of 
the  animals  it  attacks,  has  been  found  infecting  experimental  white 
rats.  It  gives  rise  to  a  sort  of  eczema,  which  beginning  on  the  tail, 
feet  and  ears,  rapidly  spreads  to  all  parts  of  the  body,  soon  causing 
death  ;  the  greater  pathogenicity  of  this  parasite  at  Accra  is  probably 
due  to  the  difference  in  the  climate. 

Macfie  (J.  W.  S.).  Fungal  Infections  of  Mosquito  Larvae. — Rept. 
Accra  Laboratory  for  the  Year  1916,  London,  1917,  pp.  76-80, 
1  plate,  3  figs.     [Received  13th  November  1917.] 

Larvae  of  Stegomyia  fasciata  collected  in  Accra  in  April  were  found 
to  be  infected  with  a  fungus  forming  brownish  masses  in  the  thorax  or 
abdomen.    This  has  been  identified  as  a  species  of  Fusarium. 

Another  fungus  infection  of  Stegomyia  fasciata  larvae  occurred  in  the 
stock- jar,  where  a  strain  of  this  mosquito  had  been  maintained  for 
some  weeks.  The  larvae  were  covered  with  a  waving  mass  of  fungal 
hyphae,  which  did  not  penetrate  the  body,  but  which  had  a  harmful 
effect,  impeding  movement  and  interfering  with  moulting.  This 
growth  appeared  to  be  due  to  two  forms,  one  a  species  of  Nocardia  and 
the  other  an  undetermined  fungus. 
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Macfie  (J.   W.  8).     A  Monomorphic  Trypanosome  of  Man. — Rept. 

Accra  Laboratory  for  the  Year  1916,  London,  1917,  pp.  60-66, 

1  chart.  [Received  13th  November  1917.] 
In  a  recent  case  of  trypanosomiasis  a  monomorphic  trypanosome  was 
found  in  the  blood  of  a  native  of  the  Gold  Coast  which  appears  to  be 
intermediate,  as  regards  its  morphology,  between  T.  vivax  and 
T.  uniforme.  While  T.  v-ivax  is  a  very  common  parasite  of  domestic 
animals  in  W.  Africa,  being  found  in  no  less  than  76  per  cent,  of  the 
hump-backed  cattle  examined  in  1914,  neither  T.  uniforme  nor  T.  caprae 
has  hitherto  been  identified  in  the  Gold  Coast.  The  latter  has  been 
discovered  in  goats  in  the  neighbourhood  of  L.  Tanganyika,  and,  like 
T.  vivax,  is  carried  by  Glossina  morsitans,  being  probably  only  a  variety 
of  T.  vivax.  T.  uniforme,  discovered  in  Uganda  in  the  blood  of  cattle, 
is  carried  by  G.  palpalis.  It  would  be  a  serious  matter  if  T.  vivax, 
which  is  not  pathogenic  to  monkeys,  and  which  hitherto  has  been 
harmless  to  man,  should  prove  to  be  pathogenic,  since  it  is  widely 
distributed,  very  abundant,  and  transmitted  by  the  bites  of  G.  palpalis, 
G.  morsitans,  and  G.  tachinoides,  to  which  the  natives  are  constantly 
exposed. 

Ingram  (A.).  A  Key  to  the  Species  of  Anopheles  occurring  in  the 
Gold  Coast. — Rept.  Accra  Ijoboratory  for  the  Year  1916,  London, 
1917,  pp.  83-86,  3  plates,  1  map.  [Received  13th  November 
1917.] 

This  key  deals  with  twelve  species  of  Anopheles  indigenous  to  the 
Colony  and  has  been  drawn  up  with  a  view  to  helping  medical  officers 
in  out-stations  to  the  identification  of  species  in  the  absence  of  reference 
literature. 

These  species  are : — A.  rufipes,  A.  squamosus,  A.  pharoensis, 
A.  cinctus,  A.  costalis,  A.  nili,  A.  rhodesiensis,  A.funestus,  A.  marshalli, 
A.  flavicosta,  A.  mauritianus,  A.  umbrosus. 

d'Aremberg  (Prince  P.).  Extraits  des  Proces-verbaux  des  Stances 
g6n6rales  de  la  Society :  Entomologie.  [Extracts  from  the  Minutes 
of  the  General  Meetings  of  the  Society :  'Entomology.]— Bull.  Soc. 
Nat.  Acclimat.,  Paris,  Ixiv,  no.  10,  October  1917,  pp.  401-402. 

The  author  criticises  the  method  of  destruction  of  warble-flies  in 
cattle  in  England,  where  two  species,  Hypoderma  lineatmn  and 
H.  bovis,  occur.  Eggs  are  laid  on  the  hairs  of  the  legs  or  abdomen, 
and  the  larva,  passing  down  the  hair,  enters  the  body  of  the  host  and 
completes  its  development  in  the  back.  The  English  method  is  to 
attack  the  larva  when  in  the  back  of  the  animal ;  the  author  of  this 
note  contends  that  it  is  preferable  to  sterilise  the  feet  and  abdomen 
of  the  animals,  by  singeing  or  by  frequent  immersion  in  disinfecting 
liquids,  once  in  every  four  days,  since  that  is  the  period  of  incubation 
of  the  egg. 

Eradication  of  Ticks. — Rept.  Agric.  Dept.  St.  Lucia,  1916-1917; 
Barbados,  1917,  pp.  18-19.   [Received  21st  November  1917.] 

Donkeys  recently  imported  into  the  Island  were  found  to  be  heavily 
infested  with  lice  and  were  sprayed  twice  in  four  days  with  Cooper's 
(C443)     Wt.P5/131.  1,500.  2.18.  B.&  F.Ltd.     Gp.11/3.  & 
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dip,  without  being  previously  clipped,  with  very  satisfactory  results, 
as  within  twenty-four  hours  of  the  second  spraying  they  were  found  to 
be  quite  free  from  lice. 

Cattle  badly  infested  with  ticks  were  rubbed  with  Cooper's  tick 
grease,  the  dead  ticks  being  removed  next  day  by  rubbing  with  a  wad 
of  dry  grass.  During  the  rainy  season  the  best  results  are  obtained  by 
spraying  the  animal  first,  keeping  it  under  cover  until  dry,  and  then 
rubbing  the  most  infested  part  with  cattle  grease,  before  turning  it 
out  to  pasture. 

LiSTON  (Major  W.  G.).  Report  of  the  Bombay  Bacteriological  Labora- 
tory for  the  Years  1915  and  1916,  Bombay,  1917,  9  pp.  [Received 
23rd  November  1917.] 

Research  work  in  connection  with  plague  has  been  restricted  to  the 
practical  application  of  hydrocyanic  acid  gas  for  the  destruction  of  rats 
and  fleas  in  houses.  Several  different  types  of  machine  for  generating 
and  distributing  the  gas  were  designed  and  constructed  and  practically 
tested  in  houses,  showing  that  with  suitable  precautions  the  gas  can  be 
used  with  safety  and  some  success.  Rats  placed  in  barrels  or  deep 
boxes,  or  near  the  tiles  of  the  roof,  escaped,  because  in  the  first  case  the 
gas,  being  lighter  than  air,  failed  to  diffuse  downwards  in  the  barrel, 
and  in  the  latter,  because  fresh  air  entering  through  the  tiles  diluted 
the  gas  so  as  to  render  it  innocuous.  The  action  of  the  gas  on  insects 
was  much  more  marked  than  on  mammals,  bugs,  fleas,  cockroaches  and 
mosquitos  being  readily  killed,  though  certain  grain  weevils  proved 
more  resistant.  A  simple  form  of  apparatus  has  been  designed  for  use 
in  hospitals  for  the  destruction  of  bugs  in  beds,  bedding  and  clothing. 

Bodkin  (G.  E.).  Cowfly  Tigers.  An  Account  of  the  Hymenopterous 
Family  Bembecidae  in  British  Guiana.  —  Jl.  Bd.  Agric.  British 
Guiana,  Demerara,  x,  nos  3  &  4,  April  &  July  1917,  pp.  119-125. 
[Received  20th  November  1917.] 

In  this  account  of  the  various  species  of  Bembicid  wasps  that  occur 
in  British  Guiana,  it  is  stated  that  in  one  burrow  of  Motiedula 
denticornis  the  remains  of  the  following  flies  that  had  been  carried  in 
by  the  female  as  food  for  the  larvae,  were  fomid  :  the  Muscid, 
Stomoxys  calcitrans,  L.  ;  a  Stratiomyid,  Hermetia  illucens,  L.  ;  a 
Syrphid,  Eristalis  obsoletus,  Wied. ;  and  a  Tabanid,  Tabanus  triliyieaius. 
The  larvae  are  voracious  feeders,  one  kept  under  observation  being 
noticed  in  the  course  of  one  day  and  night  to  devour  six  individuals  of 
Stomoxys,  one  Tabanus  trilineatus  and  one  T.  semisordidus. 

NuTTALL  (G.  H.  F.).  Bibliography  of  Pediculus.  Including  zoological 
and  medical  Publications  dealing  with  human  Lice,  their 
Anatomy,  Biology,  Relation  to  Disease,  etc.,  and  Prophylactic 
Measures  directed  against  them. — Parasitology,  Cambridge,  x, 
no.  1,  29th  November  1917,  pp.  1-42. 

The  lack  of  knowledge  of  the  literature  on  hce  shown  by  most  recent 
writers  has,  in  some  instances,  led  to  remarkable  blunders,  which  would 
have  been  avoided  if  the  authors  had  been  familiar  with  the  work 
accompUshed  by  their  predecessors. 
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The  present  bibliography,  the  first  on  the  subject  hitherto  issued, 
enumerating  639  publications,  includes  comments  by  the  author,  and  a 
system  of  key-lettering  whereby  the  contents  of  the  pubhcations  is 
indicated.  It  is  published  in  advance  of  the  author's  papers  on 
Pcdiculus  (1)  so  as  to  avoid  repeating  references  to  the  literature  which 
will  be  fully  treated  in  the  parts  that  follow,  and  (2)  to  help  other 
investigators. 

NuTTALL  (G.  H.  F.).  The  Part  Played  by  Pediculus  humanus  in  the 
Causation  of  Disease. — Parasitology,  Cambridge,  x,  no.  1,  29th 
November  1917,  pp.  43-79,  1  plate. 

A  critical  summary  of  what  is  known  regarding  disease-transmission 
by  hce,  and  an  account  of  their  pathological  effects.  The  louse's 
saUvary  glands  contain  anti-coagulins.  A  mass  of  information  is 
brought  together  in  this  paper  for  the  first  time. 

NuTTALL  (Gr.  H.  F.).  The  Biology  of  Pediculus  humanus. —Parasitology, 
Cambridge,  x,  no.  1,  29th  November  1917,  pp.  80-185,  2  plates, 
2  text-figs. 

An  exhaustive  account  of  the  biology  of  the  louse,  incorporating 
the  work  of  other  writers  and  that  of  the  author.  The  subject  matter 
is  divided  into  three  parts  dealing  with  (1)  the  prevalence  and  modes 
of  dissemination  of  lice,  (2)  methods  of  study  and  (3)  special  biology. 
The  index  to  the  contents  covers  two  pages. 

HowLETT  (F.  M.).  Notes  on  Head  and  Body-Lice  and  upon  Tempera- 
ture Reactions  of  Lice  and  Mosquitoes. — Parasitology,  Cambridge, 
X,  no.  1,  29th  November  1917,  pp.  186-188. 

Experimental  observations  made  in  India  and  bearing  out  what  is 
stated  in  the  foregoing  publications  by  Nuttall :  that  head-lice  may 
acquire  body-louse  habits  and  appearances,  and  that  they  react  to 
a  source  of  warmth.  Culex  fatigans,  unlike  the  other  species 
experimented  upon,  does  not  react  to  a  source  of  warmth. 

March  AND  (W.).  Notes  on  the  Early  Stages  of  Chrysops  (Diptera, 
Tabanidae). — Jl.  New  York  Entom.  Soc,  Lancaster,  Pa.,  xxv,  no.  3, 
September  1917,  pp.  149-163,  3  plates. 

The  egg-laying  instinct  of  Chrysops  callidus  is  apparently  determined 
by  two  factors,  the  presence  of  water,  and  of  plants  growing  above  its 
surface.  The  eggs  are  laid  in  the  morning  hours  from  the  latter  part 
of  May  till  the  end  of  July,  forming  a  cohesive  cluster  on  the  under-side 
of  leaves,  at  a  height  of  from  6  inches  to  2  feet  above  the  surface  of  the 
water.  The  habit  of  laying  in  the  morning  differentiates  this  species 
sharply  from  the  others  observed,  which  oviposit  in  the  late  afternoon. 
The  egg-cluster  is  protected  by  a  shining  outer  membrane,  which  seems 
to  be  a  secretion  of  the  eggs  themselves,  and  each  cluster  may  contain 
250-300  eggs.  The  act  of  oviposition,  which  entails  a  long  preparation 
in  choice  of  a  suitable  place,  occupies  about  three-quarters  of  an  hour, 
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after  whicli  the  fly  darts  ofi  suddenly.  If  disturbed,  however,  it  does 
not  return  to  the  same  leaf,  and  an  egg-mass  once  abandoned  is  never 
completed. 

The  eggs  are  at  first  white  in  colour,  but  soon  change  to  a  mottled 
grey  and  then  to  black ;  hence  it  is  not  possible  to  make  any  direct 
observations  upon  embryonic  development,  the  duration  of  which  is 
about  five  days.  In  hatching,  the  larvae  leave  all  the  eggs  of  a  cluster 
at  about  the  same  moment ;  this  occurs  almost  invariably  in  the 
evening  soon  after  sunset,  or  later.  The  larvae,  which  are  very  active, 
cling  together  in  masses,  which  soon  lose  their  hold  on  the  smooth 
surface  of  the  cluster  and  drop  into  the  water,  where  the  masses  become 
disintegrated  and  each  larva  moves  about  with  a  slow  wriggling 
movement. 

The  young  larvae  are  about  one  millimetre  in  length  and  are 
positively  phototropic,  but  after  the  first  moult  this  is  reversed  and 
they  burrow  into  the  mud,  where  they  remain  until  pupation.  In 
appearance  they  are  greyish  white,  elongate,  tapering  at  both  ends, 
\vith  the  tracheae  not  yet  filled  with  air,  and  the  prolegs  not  exserted, 
and  hence  presenting  a  more  or  less  even  surface.  The  very  marked 
peculiarities  possessed  by  the  very  young  larvae  of  Ckrysops  enable 
them  to  be  differentiated  from  those  of  Tabanus.  Only  a  few  hours  after 
hatching,  if  in  water,  they  begin  to  moult,  this  first  moult  not  having 
been  noticed  in  Tabanid  larvae.  They  then  appear  more  slender  and 
slightly  longer  than  before,  with  the  prolegs  protruding.  Under 
laboratory  conditions,  in  water  they  perished  in  less  than  a  week 
without  special  care,  and  even  when  fed  on  crushed  dragonfly  larvae, 
mosquito  larvae  and  small  crushed  caterpillars,  their  numbers  always 
rapidly  diminished  owing  to  their  cannibal  tendencies. 


Grubbs  (S.  B.).     Ventilation  after  Fumigation.^ — Public  Health  Repts., 
Washington,  B.C.,  xxxii,  no.  42, 19th  October  1917,  pp.  1757-1761. 

The  time  required  to  ventilate  the  hold  of  a  vessel  after  fumigation 
^ath  hydrocyanic  gas  or  sulphur  dioxide  is  variable,  being  dependent 
on  the  depth  and  size  of  the  hold,  area  of  the  hatchway,  velocity  of  the 
wind  and  humidity  of  the  atmosphere.  The  uncertainties  and  delays 
of  natural  ventilation,  which  may  take  from  one  to  twelve  hours,  can 
be  avoided  by  the  use  of  a  gasoline-driven  fan  worked  by  three 
motors,  two  of  the  horizontal  pattern  (downward  blast)  and  one  of 
the  vertical  pattern  (horizontal  blast).  By  this  mechanical  means 
the  holds  of  cyanide-fumigated  vessels  are  rendered  safe  in  30  minutes, 
and  those  that  have  been  sulphur-fumigated  in  30  to  40  minutes.  The 
installation  of  such  a  plant  by  steamship  companies  pays  for  itself 
many  times  over  in  the  saving  of  time  effected. 


Phelps  (E.  B.)  &  Stevenson  (A.  F.).  Experimental  Studies  with 

Muscicides  and   other  Fly-destroying  Agencies.— £/.  >S.  Hygienic 

Laboratory,    Washington,   B.C.,  Bull.  no.   108,   December   1916, 
30  pp. 

A  paper  by  the  same  authors  recording  these  experiments  and 
results  has  already  been  abstracted  [see  this  Review,  Series  B,  v,  p.  9]. 
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Mosquitoes  and  Malaria  in  Formosa. — Taiwan  Igakukai  Zassi  [Jl. 
Formosa  Med.  Soc],  no.  167,  28th  September  1916,  pp.  803-808. 
[Abstract  in  China  Med.  Jl.,  Shanghai,  xxxi,  no.  2,  March  1917, 
pp.  167-168.] 

The  following  mosquitos  are  recorded  from  Formosa  :  Culex  sitiens^ 
C.  mimeticus,  Anopheles  {Myzorhynchus)  sinensis,  A.  maculipennis, 
A.  {Neocellia)  willmori  and  A.  {Myzomyia)  listoni. 

MiYAKAWA  (B.),  Nagayo  (L),  Mitamura  (D.)  &  Inamura  (H.).  Notes 
on  the  Mite  producing  Tsutsugamushi  (River  Fever  of  Japan). — 

Taiwan  Igakukai  Zassi  [Jl.  Formosa  Med.  Soc],  no.  168,  28th 
October  1916,  p.  859  [359  ?].  [Abstract  in  China  Med.  Jl, 
Shanghai,  xxxi,  no.  2,  March  1917,  p.  179.] 

In  the  cages  in  which  adult  examples  of  the  mite,  Leptotrombidium 
(Trombidiuni)  ahamushi,  had  been  kept,  some  forms  were  found  that 
were  identical  with  them  in  shape,  but  which  were  believed  to  be 
nymphs.  Details  of  the  structure  of  the  larvae,  nymphs  and  adults 
of  the  mite  are  given. 

Kawamura  (R.)  &  Yamaguchi  (S.).  Tsutsugamushi  (River  Fever  of 
Japan) :  The  probable  Finding  of  the  Nymph  Stage  of  the  Mite 
producing  the  Disease. — Taiwan  Igakukai  Zassi  [Jl.  Formosa  Med. 
Soc],  no.  168,  28th  October  1916,  pp.  359-360.  [Abstract  in 
China  Med.  Jl,  Shanghai,  xxxi,  no.  2,  March  1917,  p.  179.] 

A  number  of  mice  infested  with  mites  were  placed  in  a  zinc-lined  box 
which  was  partly  buried  in  sandy  soil.  When  examined  a  month 
later,  the  adult  parasite  had  entirely  disappeared  and  in  the  soil 
eight-legged  individuals  were  found  similar  to  the  adults,  but  difiering 
in  structure  from  the  nymphal  form  previously  described  by  Nagayo. 

MiYASHiMA  (K.)  &  Okumura  (0.).    TsutsugamushI  (Japanese  River 
Fever) :  The  Egg,  Nymph  and  Adult  Form  of  the  Mite,  Trombidium 
akamushi. — Saikin  Gaku  Zassi  [Jl.  of  Bacteriology],    no.    253, 
10th  October   1916,   pp.    1-16.     [Abstract  in  China  Med.  Jl,       X 
Shanghai,  xxxi,  no.  2,  March  1917,  pp.  175-177,  3  plates.]  ' 

On  9th  September  1916,  Kawamura  and  Yamaguchi  reported  that 
they  had  carried  the  nymphal  stage  of  Leptotrombidium  akamushi 
through  a  moult  to  the  adult  form.  A  week  later  the  present  authors 
announced  that  they  too  had  reared  the  adult  form  from  the  immature 
stages.  A  certain  amount  of  moisture  was  found  to  be  required  for  the 
metamorphosis  of  the  nymphs  and  the  damp  sand  had  to  be  protected 
from  the  direct  rays  of  the  sun.  The  amount  of  previous  feeding 
made  a  considerable  difference  in  the  size  of  the  adult  mite. 
Temperature  was  found  to  exert  an  influence  on  the  rate  of  meta- 
morphosis from  the  larval  stage  to  the  nymph,  requiring  about  3  weeks 
in  June  and  only  6-8  days  in  August.  Summaries  are  given  of  the 
points  of  noticeable  change  in  the  transformation  from  nymph  to 
adult  and  of  the  points  of  obvious  difference  by  which  this  adult  mite 
is  distinguished  from  other  species  which  might  be  confused  with  it. 
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Ayyab  (T.  V.  Ramakrishna).  Notes  on  the  Life-History  and  Habits  of 
the  Eye-fly,  Siphonella  funicola,  de  Meij. — Madras  Agric.  Dept. 
Year  Book  1917,  Madras,  2nd  February  1917,  pp.  76-83,  6  figs. 

This  troublesome  Oscinid  fly  is  a  sMning  black  insect  resembling  the 
house-fly  but  much  smaller,  which  at  certain  times  in  the  year  is  a 
veritable  nuisance  to  man  owing  to  its  habit  of  hovering  about  the  face 
and  settling  at  the  corners  of  the  eyes.  The  insect  appears  to  have  a 
special  liking  for  the  lachrymal  secretions  and  for  perspiration  ;  it  also 
feeds  greedily  on  blood,  commonly  settling  on  cuts,  scratches,  open  sores 
and  other  wounds.  It  frequently  gets  into  the  eyes  of  those  engaged  in 
reading,  writing,  etc.,  especially  in  the  case  of  school  children,  who 
during  the  summer  months  commonly  suffer  from  the  disease  known 
as  "  sore  eye,"  which  is  popularly  attributed  to  eating  too  many 
mangoes,  but  is  probably  caused  by  a  germ  carried  by  this  fly.  This 
insect  is  also  suspected  to  be  the  carrier  of  the  Koch- Weeks  bacillus, 
which  is  the  cause  of  severe  conjunctivitis,  and  a  similar  fly  is  said  to 
cause  eye  disease  in  the  Southern  States  of  America. 

Siphonella  funicola  is  widely  distributed  all  over  India,  Ceylon  and 
Java,  being  found  both  along  the  sea  coast  and  at  fairly  high  elevations, 
except  during  the  cold  months  from  November  to  February. 

Unfortunately  all  attempts  to  discover  the  natural  breeding  haunts 
of  this  fly  have  so  far  been  imsuccessful,  all  kinds  of  rotting  animal  and 
vegetable  matter,  kitchen  and  stable  refuse,  silo  pits  and  drains  having 
been  examined  without  result ;  effective  and  radical  control  measures 
are  therefore  impossible  for  the  present.  Its  pecuhar  habit  of  swarming 
in  large  numbers  on  slender  bits  of  rope  and  string,  preferably  old  ones, 
and  forming  aerial  colonies  under  thatched  roofs  affords  a  temporary 
opportunity  for  control  by  trapping  such  colonies  with  a  wide-mouthed 
jar,  or  burning  them  with  a  torch  in  the  early  morning  or  late  evening. 
Household  sanitation  and  personal  cleanliness  and  the  use  of  repellents, 
such  as  eucalyptus  oil  rubbed  on  the  coat  coUar,  are  also  measures 
affording  temporary  relief. 

The  life-history  worked  out  from  eggs  laid  on  cow-dung  by  flies 
in  captivity  shows  that  it  occupies  from  16-20  days,  and  the  adults, 
fed  on  sugar,  have  lived  from  10-12  days.  All  attempts  to  obtain 
oviposition  on  other  substances  such  as  mango  fruits,  horse-dung, 
rotting  fibrous  matter  from  trunks  of  palmyra  palms,  vegetable 
mould,  soil  from  gutters  near  kitchens,  etc.,  have  been  unsuccessful, 
although  other  members  of  the  family  Oscinidae  are  known  to  breed 
on  plant  tissue  in  different  countries,  or  as  scavengers  in  decaying 
vegetable  matter,  one  species,  Oscinis  theae,  being  recorded  as  a 
leaf-miner  of  tea  in  India. 

Points  that  require  further  investigation  are  : — The  number  of  broods 
of  S.  funicola  in  the  year  ;  whether  the  fly  has  a  resting  or  hibernating 
period  and,  if  so,  in  what  stage  ;  the  number  of  eggs  laid  by  one  fly ; 
the  natural  enemies,  if  any,  of  this  insect ;  and  its  natural  breeding 
haunts  and  chemotropic  characters. 

Nelson  (E.  W.).    The  Rat  Pest. — National  Geographic  Mag.,  Washitig- 
ton,  B.C.,  xxxii,  no.  1,  July  1917,  pp.   1-23.     [Received  14th 
November  1917.] 
In  this  popular  and  profusely  illustrated  article  the  author  urges 

that  rats  should  not  be  tolerated  at  a  time  when  the  entire  world  is  in 
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fear  of  famine.  While  local  campaigns  are  useful  and  extremely- 
desirable,  no  permanent  result  can  be  expected  until  the  campaign 
becomes  an  international  one. 

Particulars  are  given  of  the  amazing  fecundity  of  the  brown  rat, 
the  U.S.  Public  Health  Service  estimating  that  in  cities  the  rat 
population  equals  the  human,  while  in  country  districts  it  is  three  or 
four  times  as  great.  Besides  destroying  vast  quantities  of  human 
food,  rats  do  considerable  damage  to  poultry  and  other  domestic 
animals. 

In  addition  to  transmitting  bubonic  plague,  the  house-rat  is  known 
to  convey  infection  of  trichinosis,  septic  pneumonia,  epidemic  jaundice, 
and  rat-bite  fever,  and  is  unquestionably  a  potential  distributor  of 
diphtheria,  typhoid,  scarlet  fever,  and  infantile  paralysis,  being  as  a 
disease  carrier  the  form  of  vermin  deadliest  to  mankind. 


Blanchard  (R.).  Le  Danger  du  Paludisme  et  de  la  Fi^vre  jaune  en 
France ;  Moyens  de  I'^viter.  [The  Danger  of  Malaria  and  Yellow 
Fever  in  France;  Methods  of  Prevention.] — Bull.  Acad.  Med., 
Paris,  Ixxvii,  no.  21,  22nd  May  1917,  pp.  657-669. 

In  the  course  of  an  investigation  into  parasitic  diseases  in  the  summer 
of  1916,  particularly  among  native  troops  of  the  French  army,  the 
author  recorded  the  presence  on  the  French  Mediterranean  coast  of 
Anopheles  maculipennis,  a  carrier  of  malaria  in  France,  and  also  of 
Stegomyia  fasciata  (calopus),  the  carrier  of  yellow  fever.  This  is  the 
first  definite  record  of  the  latter  mosquito  in  France,  where,  judging 
from  its  abundance  at  Nice,  it  apparently  finds  idea]  conditions  for  its 
existence.  A.  maculipen7iis  probably  occurs  throughout  the  whole 
Mediterranean  region,  S.  fasciata  already  occurring  in  Spain  and 
throughout  the  Mediterranean  Coast.  On  19th  September,  a  prefectoral 
decree  was  published  ordering  a  campaign  against  mosquitos  and 
indicating  the  necessary  measures  to  be  taken. 

The  author  reviews  the  distribution  of  the  five  principal  malaria- 
carrying  mosquitos  occurring  in  Europe,  of  which  A.  bifurcatus, 
A.  algeriensis  (probably  synonymous  with  bifurcatus),  and  A.  maculi- 
fennis  are  found  in  France.  The  greater  immunity  of  the  English 
troops  in  the  Macedonian  campaign  is  attributed  entirely  to  the  better 
sanitary  conditions  of  their  expeditionary  force. 

Stegomyia  fasciata  must  be  considered  henceforth  as  belonging  to 
the  entomological  fauna  of  southern  France,  its  introduction  being 
probably  due  to  the  transport  to  France  of  native  troops  from  Senegal. 
These  soldiers  are  subjected  to  an  insufficient  medical  examination 
before  leaving  Africa  ;  if,  therefore,  a  case  of  yellow  fever  exists  among 
them,  the  presence  of  S.  fasciata  on  board  will  preserve  the  virus  and 
infect  others,  who,  upon  their  arrival  in  France,  will  in  turn  infect  the 
indigenous  mosquitos  and  thus  an  epidemic  of  yellow  fever  is 
inevitable.  In  the  face  of  this  prospect,  it  is  well  to  remember  that 
S.  fasciata  is  considered  capable  of  being  a  mechanical  vector  of  the 
trypanosome  of  sleeping  sickness.  The  author  urges  the  necessity  of  a 
detailed  inquiry  into  the  distribution  of  Anopheles  in  France,  no 
systematic  study  of  the  Anopheline  fauna  having  yet  been  made  ;  he 
also  suggests  the  division  of  France  into  sections  each  headed  by  a 
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zoologist  who  has  specialised  in  the  study  of  mosquitos  and  malaria. 
This  latter  measure  has  since  been  adopted  [see  this  Review,  Ser.  B, 
V,  p.  189]. 

Netter  ( — ).  Sur  le  Danger  du  Paludisme  en  France.  [On  the  Danger 
of  Malaria  in  France.] — Bull.  Acad.  Med.,  Paris,  Ixxvii,  no.  22, 
29th  May  1917,  pp.  686-690. 

This  paper  reports  a  discussion  arising  out  of  the  previous  paper. 
The  author  refers  to  the  doubt  that  exists  as  to  whether  persons  who 
are  carriers  of  malaria  parasites  and  the  presence  of  Anopheles  are  the 
sole  factors  in  the  dissemination  of  malaria,  and  expresses  the  fear  lest 
the  public  in  France  may  be  alarmed  by  the  suggestion  that  malaria 
convalescents  should  be  sent  to  those  locahties  where  malaria  has  not 
previously  existed. 

M.  Blanchard,  replying  to  this  discussion,  referred  to  literature  which 
entirely  refutes  the  view  that  there  are  factors  other  than  infected 
persons  and  Anophelines  in  outbreaks  of  malaria,  though  it  is  quite 
possible  for  mosquitos  to  be  present  without  the  disease  (the  so-called 
'paludismo  senza  malaria,  of  the  Italians)  and  took  the  opportunity  of 
reassuring  the  public,  who,  he  believes,  have  no  cause  for  alarm, 
although  certain  measures  are  indispensable  in  the  face  of  so  serious 
a  danger. 

Leger  (L.)  &  MouRiQUAND  (G.).  SuF  I'Hibemation  des  Anopheles  en 
Dauphin6.  [On  the  Hibernation  of  Anopheles  in  Dauphine.] — Bull. 
Acad.  Med.,  Paris,  Ixxvii,  no.  38,  2nd  October  1917. 

Continuing  previous  investigations  in  Dauphine  on  Anopheles 
niacidipennis  and  A.  bifurcatus  [see  this  Review,  Ser.  B,  v,  p.  148],  the 
authors  found  that  in  that  region  A.  bifurcatus  hibernates  in  the  larval 
stage,  producing  adults  in  x4.pril,  whilst  A.  maculipennis,  hibernating 
in  the  form  of  adult  fertilised  females,  gives  rise  to  adults  much  later, 
at  the  beginning  of  summer.  This  fact  is  interesting  in  connection  with 
the  experience  of  Grassi,  who  found  that  at  the  same  temperatures 
A.  bifurcatus  is  much  more  suitable  for  the  development  of  Plasmodium 
than  A.  maculipennis. 

Hoffman  (F.  L.).  A  Plea  and  a  Plan  for  the  Eradication  of  Malaria 
throughout  the  Western  Hemisphere.  Address  read  in  Abstract 
before  the  Southern  Medical  Association,  10th  Annual  Meeting, 
Atlanta,  Georgia,  14th  November  IQiQ.^^Prudential  Press,  Neivark, 
N.J.,  1917,  65  pp. 

This  pamphlet  deals  in  a  clear  and  practical  manner  with  the 
possibilities  of  the  prevention  and  control  of  malaria.  The  first  essential 
towards  the  end  in  view  is  the  united  effort  of  all  government  agencies, 
whether  federal,  state  or  municipal,  and  the  international  co-operation 
of  all  the  principal  countries  of  the  western  hemisphere ;  once  this 
is  secured  the  author  is  convinced  that  the  elimination  of  malaria, 
which  in  its  economic  aspect  is  at  present  the  most  important  disease 
of  the  southern  United  States,  will  be  attained  in  course  of  time.  The 
early  historv  of  and  literature  concerning  the  disease  is  dealt  with  a 
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some  length.  The  essentials  of  an  effective  anti-malarial  campaign 
include  the  study  of  meteorological  and  topographical  conditions ; 
consideration  of  the  species  of  Anopheles  and  other  mosquitos  in  the 
area  affected  by  malaria  ;  the  discovery  and  eradication  of  Anopheline 
breeding  areas,'  the  methods  of  such  eradication  being  briefly  outlined  ; 
the  screening  of  houses  and  destruction  of  Anophelines  within  them ; 
a  campaign  against  domestic  mosquitos,  which  may  be  briefly 
summarised  as  the  abohtion  of  all  stagnant  water,  and  the  application 
of  modern  methods,  by  which  it  is  declared  possible  to  effect  ten  times 
more  improvement  in  health  than  has  hitherto  been  the  case. 

A  well-considered  and  far-reaching  plan  for  organising  all  government 
agencies  into  a  united  campaign  for  the  prevention  and  control  of  the 
disease  is  considered  in  detail.  It  is  suggested  that  the  question  of 
quinine  prophylaxis  should  be  thoroughly  reconsidered  in  view  of  the 
conflicting  opinions  as  to  its  value,  the  practical  use  of  natural 
enemies  of  mosquitos,  such  as  the  fish  that  have  been  found  useful  in 
the  West  Indies  and  Hawaii  and  the  possible  value  of  alleged  deterrent 
trees  and  plants  suggest  vast  possibilities  for  important  scientific 
research.  Statistical  considerations  are  entered  into  at  some  length. 
Malaria  eradication  is  considered  as  essentiaUy  a  labour  problem  of  the 
first  importance,  as  well  as  being  an  important  factor  in  mihtary 
efficiency. 

Foreman  (F.  W.)  &  Graham-Smith  (G.  S.).     Investigations  on  the 
Prevention  of  Nuisances  arising  from  Flies  and  Putrefaction. — 

Jl  Hygiene,  Cambridge,  xvi,  no.  2,  31st  October  1917,  pp.  109-226, 
4  figs. 

Investigations  for  the  purpose  of  discovering  an  easy  and  practicable 
means  of  mitigating  the  various  nuisances  arising  from  exposed  animal 
matter  deal,  as  a  preliminary  step,  with  the  destruction  of  adult  flies. 
These  may  be  killed  by  aUmentary  poisons,  though  they  are  very 
resistant  to  many  which  are  extremely  toxic  to  other  animals,  such  as 
potassium  cyanide.  The  best  results  have  been  obtained  by  the  use  of 
anihne,  which  is  not  dangerous  to  man,  while  it  is  cheap  and  easily 
obtainable  in  large  quantities  and  very  dilute  emulsions  of  it  rapidly 
kill  both  eggs  and  larvae.  Since  the  destruction  of  adult  flies  makes 
httle  difference  to  the  general  fly  population,  and  since  flies  are  most 
easily  and  effectually  destroyed  in  the  egg  and  larval  stages,  successful 
treatment  hes  in  attacking  these  in  exposed  animal  matter,  manure,  and 
refuse.  In  carcases,  eggs  and  larvae  may  be  kifled  by  watery  emulsions 
or  solutions  of  larvicides,  though  these  soon  lose  their  efficiency  in  the 
presence  of  water,  while  larvicides  of  an  oily  nature  retain  their  potency 
for  long  periods  and  are  therefore  more  suitable.  An  efficient  fluid  of 
the  former  type  is  composed  of  aniline  50  c.c,  glacial  acetic  acid 
66  c.c,  phenol  5  grms.,  bile  5  c.c,  soft  soap  20  grms.,  and  water  to 
1,000  c.c,  the  ox  bile  being  added  to  promote  the  spread  and 
penetration  of  the  fluid.  Experiment  has  sho^vn  that  the  best  oily 
larvicide  is  coal-tar  creosote  oil,  "  country  make,"  containing  about 
14  per  cent,  tar  acids,  a  high  flash-point,  no  unpleasant  smell  and  no 
undesirable  poisonous  properties.  Treatment  with  creosote  oil,  besides 
being  of  great  practical  value,  also  renders  the  study  of  putrefactive 
processes  possible,  an  accurate  knowledge  of  the  factors  that  govern 
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putrefaction  being  of  great  benefit  to  tbose  engaged  in  work  connected 
with  medicine,  sanitation,  animal  nutrition,  meat  preservation  and 
allied  problems. 

The  action  of  creosote  oil  on  maggots  is  to  cause  tbem  immediately 
to  become  contracted,  hard  and  tense  and,  within  15  minutes,  of  a 
deep  red  colour,  changing  to  black  within  24  hours.  Eggs  shrivel  and 
are  immediately  killed,  as  are  also  adult  flies  when  sprayed  with  it, 
and  those  touched  with  only  minute  droplets,  as  well  as  those  exposed 
to  the  vapour  of  the  oil,  soon  die. 

The  bodies  of  animals,  both  small  and  large,  can  be  preserved  for 
several  weeks,  even  in  warm  and  showery  weather  at  the  height  of  the 
fly  season  by  efiicient  surface  treatment  with  creosote  oil,  provided 
that  the  oil  is  thoroughly  applied  by  means  of  a  brush  and  the  external 
apertures  are  carefully  treated.  Open  carcases  can  be  similarly 
preserved  if  the  exposed  surfaces  are  treated,  as  they  are  then  protected 
from  the  influence  of  rain  and  soil  water,  but  the  removal  of  the 
abdominal  organs  is  disadvantageous,  as  the  process  permits  of  the 
introduction  of  putrefactive  organisms  into  the  tissues.  The  burial  of 
carcases  containing  eggs  or  maggots  does  not  prevent  the  subsequent 
emergence  of  the  flies  [see  this  Review,  Ser.  B,  iv,  p.  143].  This 
treatment  repels  flies  completely  for  a  week  or  two  and  prevents  any 
oviposition  for  two  or  three  weeks,  the  eggs  even  then  failing  to  hatch, 
or  if  maggots  should  emerge  from  any  of  them,  these  also  die.  Surface 
treatment  combined  with  injection  preserves  the  body  for  many 
months.  Maggots  may  be  destroyed  at  any  stage  of  decomposition, 
this  process  being  arrested  and  all  odour  eliminated  by  suitable 
treatment  with  creosote  oil.  The  latter  fact  is  of  great  importance  as 
regards  post-mortem  examinations,  both  human  and  animal,  rats 
suspected  of  plague  often  reaching  the  laboratory  in  an  advanced  stage 
of  decomposition.  The  use  of  creosote  also  protects  the  workers  from 
the  bites  of  rat-fleas.  It  would  be  difficult  to  overestimate  the  benefit 
to  be  derived  from  the  use  of  this  substance  in  trench  warfare,  if  used 
in  sufficient  quantities.  Bodies  are  mummified  by  its  action  and 
completely  deodorised,  even  after  and  during  a  fall  of  rain,  quite 
small  quantities  from  a  spray  killing  and  repelling  flies  in  great  numbers. 
In  Gallipoli  the  most  prevalent  flies  were  Musca  domestica,  Fannia 
canicularis,  F.  scalaris,  Calliphora  vomitoria,  C.  erythrocepJiala,  Lucilia 
caesar,  Sarcophaga  carnaria  and  Muscina  stabulans. 

The  use  of  creosote  has  been  most  effectively  tried  in  field  experi- 
ments to  free  dugouts  and  shelters  from  flies,  a  sack  being  simply  hung 
over  the  entrance  and  roughly  sprinkled  with  the  oil  mixture.  A 
shelter  that  was  full  of  flies  attracted  by  decomposing  animal  matter 
previously  placed  there  was,  at  the  end  of  15  minutes,  quite  free  from 
flies  and  completely  deodorised.  Spraying  the  surroundings  of  latrines 
rendered  them  fly-free  for  four  days. 

The  destruction  of  maggots  in  large  heaps  of  farmyard  manure  is 
difficult,  owing  to  the  impossibility  of  reaching  them  except  by  the 
penetration  of  water-soluble  larvicides,  experiments  ha\Tng  proved 
that  maggots  are  extremely  resistant  to  the  most  toxic  larvicides, 
when  these  are  applied  in  the  form  of  solutions.  Hence  manure  should 
be  kept  free  by  spraying  with  creosote  at  the  earliest  opportunity,  each 
addition  to  the  heap  being  spread  evenly  and  sprayed  at  the  rate  of 
100  c.c.  per  horse  per  day.    This  treatment  does  not  injure  the  manure 
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in  any  way.  A  similar  treatment  of  10-20  c.c.  per  day  applied  with  a 
sprayer  in  sanitary  bins  would  keep  them  free  from  maggots,  deodorise 
them  and  repel  flies,  the  expense  being  neghgible,  while  refuse  tips 
would  require  no  further  treatment,  especially  if  dust-carts  were 
provided  with  suitable  sprayers. 

The  chief  objections  to  the  use  of  creosote  oil  for  such  purposes  are 
(i)  its  irritant  action  on  the  skin  and  mucous  membrane,  which  is 
slight,  while  the  eyes  can  be  protected  by  glasses  during  spraying 
operations  ;  (ii)  its  inflammability,  which  is  however  low,  except  when 
used  as  a  spray,  suitable  precautions  being  then  easily  taken ;  (iii) 
difficulties  in  transport,  which  in  view  of  the  excellent  results  obtained, 
and  when  weighed  against  the  economy  in  labour,  are  of  little 
importance. 

Dickinson  (C.  G.)  &  Hill  (G.  F.).  Investigations  into  the  Cause  of 
Worm  Nodules  {Onchocerca  gihsoni)  in  Cattle. — Rept.  Dept.  Trade 
&  Customs,  Melbourne,  15th  August  1916,  7  pp.  [Received 
19th  November  1917.] 
This  report,  dealing  with  experiments  conducted  from  August  to 
January,  is  supplementary  to  those  already  recorded  [see  this  Review, 
Ser.  B,  iv,  p.  8].  The  conclusions  reached  were  the  same  as  before, 
namely,  that  calves  from  a  nodule-free  State  became  infected  within 
eight  months  of  their  arrival  when  grazing  on  high,  dry  ground  in 
company  with  infected  cattle  ;  and  further,  that  such  calves  did  not 
become  infected  during  the  same  period  when  enclosed  in  an  open  pen 
with  a  concrete  floor  within  30  yards  of  a  paddock  within  which 
afiected  cattle  were  pastured,  although  exposed  to  the  attacks  of 
Tahanus  master  si,  Wlk.,  T.  nigritarsis,  Tayl.,  Stomoxys  calcitrans,  L., 
Lyperosia  exigua,  de  Meij.,  several  species  of  Culicidae,  the  tick, 
Margaropus  (Boophilus)  australis,  Fuller,  and  probably  sandflies,  all 
of  which  may  therefore  be  ehminated  from  the  list  of  possible  vectors. 
The  following  common  species  of  mosquitos  may  also  be  eliminated, 
it  being  safe  to  assume  that  calves  grazing  in  the  open  paddock  were 
frequently  bitten  by  them  :  Anopheles  {Myzorhynchus)  hancrofti,  Giles, 
Ochlerotatus  {Culicelsa)  vigilax,  Skuse,  Taeniorhynchus  brevicellulus 
{Chrysoconops  acer,  ^Vlk.),  Culex  sitiens  Wied.,  Pseudoskusea  basalis, 
Tayl.,  and  Taeniorhynchus  uniformis,  Theo.  It  was  found  that 
certain  species  of  Tabanidae,  notably  T.  nifinotatus.  Big.,  and 
T.  cinerescens,  MacL,  rarely,  if  ever,  attack  stock  under  a  roof. 

The  negative  results  of  these  experiments  have  not  led  to  the 
discovery  of  an  intermediate  host  of  the  parasite  causing  onchocercosis 
in  cattle,  but  they  have  definitely  excluded  as  possible  vectors  the  above- 
named  species  and  any  purely  aquatic  forms  other  than  those  found  in 
the  drinking  water,  which  was  obtained  from  a  bore  116  feet  deep. 

Chatton  (E.)  &  Blanc  (G.).  Notes  et  Reflexions  sur  le  Toxoplasme  et 
la  Toxoplasmose  du  Gondi  {Toxojjlasma  gundii,  Nicolleet  Manceaux, 
1909).  [Notes  and  Reflections  on  the  Toxoplasma  and  Toxo- 
plasmosis of  the  Gundi  {Toxoplasma  giindii,  Nicolle  &  Manceaux, 
1909).].— ^rc^.  Inst.  Pasteur,  Tunis,  x,  no.  1-2,  October  1917, 
pp.  1-40,  1  plate. 

The  gundi  [Ctenodacfylus  gundi]  is  the  mammal  in  which  toxoplas- 
mosis has  been  most  frequently  and  most  regularly  found,  the  disease 
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occurring  regularly  in  the  season  October  to  March.  The  virus  has 
never  been  found  in  the  animal  in  natural  conditions,  the  disease 
appearing  only  after  at  least  17  days'  captivity,  though  there  is  no 
proof  that  it  is  contracted  at  the  Institute  at  Tunis.  The  natural 
ectoparasites  of  the  gundi  are  the  ticks,  Rhipicephalus  sanguineus,  Latr., 
abundant  inthenymphal  stage,  and  Hyalotnma  sp.,  occasionally  found 
in  the  nymphal  stage  ;  a  mite,  Tromhidium  sp.,  abundant  in  the  larval 
stage ;  a  flea,  Coenopsylla  mira,  Eothsch.,  peculiar  to  the  gundi  and 
rarely  found.  Two  biting  flies,  the  Chironomid,  Thersestes  {Myctero- 
iypus)  laurae,  Weiss,  and  the  Simuliid,  Simulium  lineatum,  and 
probably  other  nocturnal  flies  that  bite  man  and  other  mammals  in 
the  neighbourhood  of  water  also  attack  the  gundi.  Of  these  parasites, 
only  Rhipicephalus  sanguineus  and  Tromhidium  sp.  seem  possible 
carriers  of  toxoplasmosis  in  nature,  though  neither  these  nor  the  other 
parasites  mentioned  breed  on  the  gundi  in  captivity.  As  possible 
vectors  in  the  laboratory,  R.  sanguineus,  of  canine  origin,  Dermanys- 
sus  sp.  from  birds,  Ctenocephalus  canis  (serraticeps)  (dog-flea)  and 
Ciniex  lectularius  (bed-bug)  should  be  considered.  Two  dogs,  living  in 
a  kennel  adjoining  the  gundi  cage,  apparently  contracted  toxoplasmosis, 
one  in  1910  and  one  in  1917.  The  gundi  is  apparently  the  most 
susceptible  animal  to  its  own  virus,  intraperitoneal  inoculation,  which 
alone  has  been  tried,  proving  fatal.  After  the  gundi,  the  mouse  is  the 
most  susceptible  species,  many  other  small  rodents  falling  into  this 
category.  The  white  rat  is  resistant ;  rabbits  and  dogs  can  be  infected 
only  by  intravenous  inoculation ;  the  cat  is  more  susceptible  than 
the  dog  ;  the  receptivity  of  the  pigeon  is  inconstant. 
A  bibhography  of  48  works  is  given. 

Weiss  (A.).  Contribution  k  I'Etude  des  Aphaniptftres :  Une  Ctenopsylle 
nouvelle,  Ctenopsylla  copulabilis,  sp.  n.  [Contribution  to  the 
Study  of  Aphaniptera:  a  new  CtenopsyUid,  Ctenopsylla  copula- 
bilis, sp.  n.].—Arch.  Inst.  Pasteur,  Tunis,  z,  nos.  1  &  2,  October 
1917,  pp.  77-81,  1  plate. 

This  paper  describes  Ctenopsylla  copulabilis,  sp.  n.,  found  in  Tunis  as 
a  parasite  of  the  Mustelid,  Zorilla  lybica,  and  of  the  rodent,  Elyomys 
munhianus  tunitae.  The  author  disagrees  with  an  earlier  writer  who 
records  Echidnophaga  {Sarcopsylla)  gallinacea  as  an  occasional  parasite 
only  of  Erinaceus,  having  found  this  species  as  an  habitual  parasite 
of  the  hedgehog  during  two  years'  investigations  in  Tunisia. 

Sanidad  del  Campo.  [Rural  Sanitation.] — Bol.  Agric.  Tecnica  y  Econo- 
mica,  Madrid,  ix,  no.  103,  July  1917,  pp.  612-616. 

Under  a  decree  of  8th  August  1916,  the  Rural  Sanitation  Inspection 
service  has  been  thoroughly  re-organised,  and  while  it  is  as  yet  too 
early  to  appreciate  the  results  of  the  new  measures,  it  is  hoped  that  in 
time  these  services  will  become  as  indispensable  and  beneficial  as  other 
technical  branches  of  the  Ministry.  In  particular  there  are  many 
reforms  in  which  the  sanitary  authorities  must  combine  with  the 
engineers  in  order  to  carry  out  their  work,  such  as  the  clearing  of 
malarial  areas  and  the  cultivation  of  rice  and  medicinal  plants  on 
modern  lines. 


29 

A  table  shows  the  data  collected  by  district  inspectors  as  to  malarial 
conditions,  and  contrasts  the  present  circumstances  with  those  in  the 
year  1913.  The  geographical  distribution  of  malaria  in  Spain^  the 
intensity  and  spread  of  the  disease  with  its  summer  and  autumnal 
epidemics,  and  the  microscopic  examination  of  blood  smears  collected 
from  even  the  smallest  and  most  distant  villages,  have  been  worked 
out  thoroughly  and  indicate  in  detail  the  present  malarial  conditions 
in  each  of  the  14  agricultural  districts  into  which  Spain  has  been 
divided.  It  is  a  significant  fact  that,  while  the  number  of  municipal 
malarial  centres  has  increased,  the  number  of  cases  of  disease  and  death 
have  diminished  in  spite  of  the  lack  of  quinine  since  the  outbreak  of 
the  War  and  the  scarcity  of  food.  This  is  considered  to  be  entirely  due 
to  the  constant  propaganda  on  the  subject  of  hygiene  disseminated  by 
the  sanitary  authorities  and  the  district  inspectors,  and  it  is  hoped  in 
time  to  clear,  by  the  cultivation  of  medicinal  plants  and  the  re- 
aforestation  of  agricultural  holdings  in  marshy  and  malarial  districts, 
at  least  a  part  of  the  750,000  acres  that  constitute  the  principal  existing 
foci  of  malaria. 

PiETRE  (M.).  De  la  Oncocercosis  bovina  en  la  Argentina.  [Bovine 
Onchocercosis  in  Argentina.] — Bol.  Minisi.  Agric,  Buenos  Aires, 
xxi,  no.  1,  January-June  1917,  pp.  35-41,  2  plates.  [Received 
1st  December  1917.] 

In  1913  the  author  discovered  in  France  a  new  disease  of  cattle  due 
to  a  Nematode,  which  was  provisionally  named  Onchocerca  bovis,  and 
he  now  records  the  occurrence  of  this  parasite  in  Argentina. 

Joan  (T.).  Nota  sobre  un  Estado  larvario  del  Gastrophilus  nasalis. 
[A  Note  on  a  larval  Stage  of  Gastrophilus  nasalis.] — Bol.  Minist. 
Agric,  Buenos  Aires,  xxi,  no.  1,  January-June  1917,  pp.  42^5, 
3  figs.     [Received  1st  December  1917.] 

The  penultimate  stage  of  this  Oestrid  larva  is  here  described. 

Jaeschke  (V.  J.).  Los  Banos  arsenicales.  [Arsenical  Dips.] — Bol. 
Minist.  Agric,  Buenos  Aires,  xxi,  no.  1,  January- June  1917, 
pp.  46-69.    [Received  1st  December  1917.] 

This  paper  is  a  concise  review  of  modern  knowledge  of  arsenical  dips 
and  contains  no  new  facts. 

Gthteras   (J.).    Recientes  Observaciones  sobre  la  Flebre  amarilla. 

[Recent  Observations  on  Yellow  Fever] — Repertorio  de  Med.  y 
Cirurg.,  Bogota,  viii,  no.  6,  March  1917,  pp.  265-279.  [Reprint 
from  Bol.  Asoc.  Med.  de  Puerto  Rico.] 

The  author  dissents  from  the  conclusions  of  Marchoux  as  to  the 
existence  of  a  specially  mild  form  of  yellow  fever  that  never  merges  or 
develops  into  the  more  severe  one.  The  mild  and  severe  types  are 
always  found  together  and  are  due  to  the  same  infection.  In  many 
so-called  foci  of  yellow  fever  the  disease  present  is  not  yellow  fever,  but 
another  disease,  such  as  a  pernicious  form  of  malaria.    Even  where  no 


30 

special  measures  have  been  adopted  against  Stegomyia  fasciata,  local 
medical  testimony  in  Central  America  agrees  that  yellow  fever  is  dying 
out,  owing  to  the  more  rigid  enforcement  of  quarantine  measures. 
This  has  happened  at  Caracas  and  Maracaibo.  The  conditions  at 
Guayaquil  will  remain  very  favourable  to  this  disease  until  energetic 
measures  are  taken  against  S.  fasciata,  which  at  present  enjoys 
unbounded  opportmiities  for  breeding  there. 

GouGH  (L.).  On  Tf  o7iZ/«r<ta  ma^rm^a,  a  Sarcophagid  parasitising  Man. 
— Bull.  Soc.  Entom.  (TEgypte,  Cairo,  Year  1917,  no.  1,  January- 
March  1917,  pp.  23-25.     [Received  3rd  December  1917.] 

Specimens  of  maggots  taken  from  the  orbits  and  in  ulcers  behind  the 
«ars  of  patients  in  ophthalmic  hospitals  in  Egypt  have  been  identified 
as  the  larvae  of  a  Sarcophagid,  Wohlfartia  magnifica. 

Fleming  (A.  M.).    Notes  from  a  Lecture  on  Malaria  and  Blackwater. 

— Rhodesia  Agric.   Jl.,  Salisbury,    xiv,    no.   5,   October    1917, 
pp.  638-644. 

In  this  lecture  the  causes  and  methods  of  prevention  of  malaria  and 
blackwater  fever  are  emphasised  in  a  clear  and  popular  manner. 

Sinclair  (J.  M.).  Birds  as  Tick  Carriers, — Rhodesia  Agric.  JL,  Salis- 
bury, xiv,  no.  5,  October  1917,  pp.  657-658. 

In  reply  to  a  correspondent  who  suggested  the  possibility  of  ticks, 
carried  by  birds,  being  responsible  for  isolated  outbreaks  of  African 
coast  fever,  the  author  states  that,  for  the  establishment  of  such  an 
outbreak  the  following  conditions  must  be  fulfilled  : — The  tick  must  be 
picked  up  by  a  bird  on  the  infected  veld  ;  this  tick  must  be  capable  of 
transmitting  coast  fever  ;  the  tick  must  not  attach  itself  to  the 
temporary  host,  or  its  power  of  transmitting  disease  will  be  lost ;  the 
tick  must  be  carried  to  a  clean  area  and  there  dropped  ;  and  it  must 
then  attach  itself  to  an  animal  susceptible  to  this  disease.  The  chances 
against  the  occurrence  of  this  combination  of  circumstances  are  so  great 
as  to  remove  it  from  the  realms  of  probability,  though  the  actual 
possibility  cannot  be  denied.  Further,  granted  that  the  disease  can 
be  thus  transmitted,  its  prevention  remains  an  impossibility,  since  the 
birds  cannot  all  be  destroyed,  neither  can  they  be  kept  off  infected 
areas,  nor  can  they  be  subjected  to  compulsory  dipping  ! 

HuTCHiNS  (E.),  Report  of  the  Chief  Veterinary  Officer.— ^ww.  Rept. 
Uganda  Dept.  Agric.  for  the  Year  ending  31st  March  1917,  Kampala, 
1917,  pp.  27-31.    [Received  3rd  December  1917.] 

Losses  from  trypanosomiasis  have  been  less  serious  among  native 
herds  than  in  previous  years.  A  large  percentage  of  military  transport 
cattle  working  on  the  Bukakata-Mbarara  road  became  infected  ;  there 
are  no  tsetse  on  this  road,  but  it  is  possible  that  some  of  the  oxen 
became  infected  near  Bukakata,  where  Glossina  palpalis  is  found  on 
the  lake  shore.  Oxen  also  died  from  the  disease  on  the  Fort  Portal- 
Mubendi  road  where  there  are  no  tsetse  ;  infection  in  this  case  probably 
eame  from  some  transport  cattle  sent  from  Kampala  to  Matiri,  the 
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trypanosome  concerned  {T.  peconim)  apparently  being  transmitted  at 
Matiri  by  Haetnatopota  and  other  Tabanids  which  were  very  numerous 
there  during  the  rainy  season.  A  microscopic  examination  of  the 
municipal  oxen  is  now  made  weekly.  The  most  serious  veterinary 
problem  to  be  faced  is  that  of  the  losses  from  trypanosomiasis  among 
cattle  that  become  infected  in  areas  where  no  tsetse  occur  ;  such  losses 
have  in  past  years  been  very  heavy  in  Buganda,  and  are  the  greatest 
obstacle  to  the  development  of  cattle  transport  in  the  Buganda  and 
Western  Provinces.  The  primary  source  of  infection  is  in  the  Glossina 
areas.  Cattle  becoming  infected  there  and  subsequently  brought  into 
contact  with  healthy  herds  in  fly-free  areas  have  caused  extremely 
heavy  losses  both  among  native  herds  and  transport  oxen.  Many 
such  outbreaks  have  occurred  in  areas  in  which  no  tsetse  have 
ever  been  found  and  in  which  the  other  domesticated  animals  do 
not  become  infected.  It  would  appear  that  Tabanus  spp.  are  the 
most  probable  carriers  where  they  are  present  in  any  numbers ;  in 
some  outbreaks  Stomoxys  and  possibly  Haematopota  appear  to  have 
been  the  transmitting  agents.  It  is  hoped  that  as  the  tsetse  areas 
become  better  known  and  more  accurately  defined  it  will  be  possible, 
by  the  control  of  stock  routes,  to  avoid  the  passage  of  cattle  through 
fly  areas  and  thus  to  bring  about  a  very  material  reduction  in  the 
danger  of  infection  from  this  source. 

An  Ordinance  passed  in  November  controls  the  movement  of 
animals  through  tsetse-fly  areas  and  provides  for  compulsory  dipping. 

East  Coast  fever  is  endemic  throughout  the  Buganda  Province. 
More  work  requires  to  be  done  in  mapping  out  the  non-endemic  areas 
in  the  Eastern  Province  and  in  testing  the  immunity  of  cattle  from 
outlying  and  more  recently  administered  parts  of  the  Province.  Money 
has  been  sanctioned  for  the  construction  of  a  cattle  dip  in  Kampala, 
where  the  grazing  is  very  heavily  tick-infested,  and  it  is  hoped  that 
when  the  regular  dipping  of  cattle  has  been  established,  together  with 
the  eradication  of  ticks,  a  reduction  in  the  number  of  biting  flies  that 
molest  the  cattle  may  also  be  effected  by  this  means.  In  the  Mubendi 
district  a  number  of  water-buck  died  in  November  and  December 
owing  to  unusually  heavy  infestation  by  brown  ticks.  Filaria  were 
found  on  examination  of  blood  slides  obtained  from  these  antelopes. 

Piroplasmosis  in  dogs  was  recorded  in  37  cases  in  Kampala.  One 
dog  brought  from  Masindi  was  found  to  be  infected  with  Trypanosoma 
brucei  and  died. 

James  (S.  P.).  Note  recording  the  Proof  that  Anopheles  macuUpennis 
is  an  efficient  Host  of  the  benign  tertian  Malaria  Parasite  in 
England. — Jl  R.A.M.C.,  London,  xxix,  no.  5,  November  1917, 
p.  615. 

In  order  to  ascertain  by  experiment  whether  A.  macuUpennis  is  an 
efiicient  host  and  carrier  of  the  malaria  parasite  in  England,  a  benign 
tertian  gamete-carrier,  who  had  contracted  malaria  in  England, 
allowed  adult  female  specimens  of  A.  macuUpennis  to  feed  on  him 
between  30th  August  and  15th  September.  Dissections  of  these 
mosquitos  showed  many  of  them  to  be  largely  infected  with  zygotes. 
This  is  the  first  occasion  on  which  this  experiment  has  been  made 
successfully  in  England. 
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Extra  Cantonment  Zone  Regulations. — Ordinances  enacted  by  the  City 
of  Louisville,  Ky.,  cooperating  with  the  United  States  Public  Health 
Service  in  the  Sanitary  Control  of  the  Civil  Zone  around  Camp 
Zachary  Taylor.-— Public  Health  Repts.,  Washitigton,  D.C.,  xxxii, 
no.  44,  2nd  November  1917,  pp.  1842-1849. 

Ordinances  recently  adopted  by  the  city  of  Louisville,  Kentucky,  for 
the  purpose  of  protecting  the  health  of  the  residents  and  j)reventing  the 
spread  of  communicable  diseases  to  the  troops  now  in  training  in  camp 
near  the  city  include  :  regulations  for  the  prevention  of  the  breeding 
of  mosquitos ;  for  the  protection  of  fruit  and  vegetables  that  are  usually 
eaten  raw  against  flies  and  other  insects,  and  against  contact  with 
cattle;  and  for  the  care,  disposal  and  trans j)ortation  of  manure  and 
garbage  in  fly-proof  receptacles. 

WicHERSKi  (0.  G.).  Sanitation  about  Mihtary  Camps. — Mthly.  Bull. 
California  State  Bd.  Health,  Sacramento,  xiii,  no.  5,  November  1917, 
pp.  207-210. 

The  establishment  of  military  construction  camps  has  been  practically 
unattended  by  sickness  owing  to  the  enforcement  of  sanitary  measures, 
especially  those  directed  against  flies,  the  chief  of  which  include  the 
daily  cleansing  of  the  camp  by  the  removal  of  garbage  in  fly-proof 
covered  containers  for  pig-feeding;  the  daily  removal  of  manure, 
which  is  at  once  spread  on  the  fields  ;  the  daily  purification  of  fly-proof 
latrines  or  outhouses ;  and  the  constant  examination  of  the  water  supply. 

Welch  (P.  S.).  Entomological  Notes :  Effect  of  Cold  on  Malaria 
Parasites.^ — Trans.  American  Microscopical  Soc,  Decatur,  Illinois, 
xxxvi,  no.  2,  April  1917,  pp.  98-99.  [Received  8th  December 
1917.] 

King  [see  this  Review,  Ser.  B,  v,  p.  73]  has  investigated  the  validity 
of  the  older  assumption  that  the  development  of  malaria  parasites  in 
Anopheles  is  arrested  at  a  temperature  of  about  60°  F.  and  that  the 
parasites  themselves  are  destroyed  at  lower  temperatures.  A  series  of 
experiments  with  Plasmodium  vivax  (the  parasite  of  tertian  malaria) 
in  Anopheles  quadrimaculatus  showed  that  it  can  survive  exposure 
to  a  temperature  of  30°  F.  for  2  days,  31°  F.  for  4  days,  and  a  mean 
temperature  of  46°  F.  for  17  days.  In  a  smaller  series  of  experiments 
with  Plasmodium  falciparum  (the  aestivo-autumnal  parasite)  in  th& 
same  species  of  mosquito,  the  sporonts  showed  a  24-hour  resistance  to 
temperatures  as  low  as  35°  F. 

Bedeoed  (G.  a.  H.).  The  Spinose  Ear  Tick  (Ornithodoros  megnini, 
Dug^s). — Union  of  South  Africa,  Dept.  Agric,  Local  Series  no.  18^ 
12th  July  1917,  6  pp.     [Received  11th  December  1917.] 

The  subject  matter  of  the  first  part  of  this  paper  has  already  been 
noticed  [see  this  Review,  Ser.  B,  i,  p.  139].  Measures  for  eradicating  the 
ticks  must  be  directed  towards  destroying  them  on  their  hosts  by 
pouring  an  insecticidal  liquid  into  the  ears,  the  best  preparation  being 
two  parts  each  of  Stockholm  tar  and  oil  to  one  part  of  turpentine  ;  from 


33 

a  teaspoonful  to  a  tablespoonful  is  poured  into  each  ear,  according  to 
the  size  of  the  animal,  after  well  stirring  the  mixture.  On  badly 
infested  farms  it  may  be  necessary  to  repeat  the  treatment  every  two 
or  three  weeks,  or  even  every  week,  but  usually  one  treatment  a  month 
is  sufficient.  Infested  animals  should  be  treated  before  removal  from 
one  farm  to  another.  An  accessory  measure  is  the  keeping  of  animals 
on  the  veld  instead  of  in  sheds,  which,  being  usually  built  of  large, 
loosely  packed  bricks  of  cow- dung,  afford  excellent  breeding  places  for 
the  ticks  and  are  practically  incapable  of  disinfection,  the  only  method 
possible  being  the  closing  and  abandonment  of  them  for  a  period  of  at 
least  two  years. 


KiLEY  (W.  A.).  Animal  Parasites  and  Rural  Sanitation. — Ninth  Ann. 
Rept.  Quebec  Soc.  Protection  Plants  from  Insects  <&  Fungous  Dis., 
1916-1917 ;  Quebec,  1917,  pp.  99-109,  9  figs. 

In  discussing  animal  parasites  and  the  nature  of  their  injury  to  the 
host,  the  author  draws  attention  to  possible  dangers  from  domesticated 
animals,  which  harbour  a  long  list  of  both  external  and  internal 
parasites  that  may  be  conveyed  by  them  to  man.  It  is  suggested  that 
modern  sanitary  knowledge  demands  a  change  in  the  public  attitude 
toward •;  the  keeping  of  these  animals. 


LocHHEAD  (W.).  Near  Relatives  of  Insects  Injurious  to  Plants  and 
Animals. — Ninth  Ann.  Rept.  Quebec  Soc.  Protection  Plants  from 
Insects  <fc  Fungous  Bis.,  1916-1917  ;   Quebec,  1917,  pp.  138-144. 

This  paper  gives  a  brief  resume  of  various  pests,  including  a  number 
of  mites  and  ticks  affecting  man,  cattle  and  poultry. 


Van  Hoof  (L.).  Note  pr61iminaire  sur  la  Fievre  r^currente  parmi  les 
Troupes  beiges  dans  TEst  Africain  Allemand.  [Preliminary  Note 
on  Relapsing  Fever  among  the  Belgian  Troops  in  German  East 
Ahicai.]—Bull.  Soc.  Path.  Exot.,  Paris,  x,  no.  9,  10th  November 
1917,  pp.  786-791. 

This  paper  records  observations  on  an  epidemic  of  relapsing  fever 
among  French  colonial  troops  in  the  north  of  German  East  Africa.  A 
great  number  of  the  soldiers  were  natives  of  Congolese  provinces,  where 
the  disease  is  practically  non-existent,  and  contracted  it  in  Ruanda 
and  Urundi  where  it  attacks  all  natives  indiscriminately.  These  local 
natives  having  been  bitten  by  ticks  from  their  infancy  and  suffering 
constant  re-infection  acquire  an  immunity  against  the  bite  of 
Ornithodorns  moubata  that  renders  the  tick  almost  innocuous  to 
them.  It  is  known  also  that  the  disease  is  less  serious  when  contracted 
in  infancy.  Many  treatments  were  tried  for  this  malady,  the  results 
shoAving  that  it  is  possible  to  arrest  the  fever  by  the  use  of  drugs,  if 
applied  during  the  first  attack,  when  the  first  spirochaetes  are 
discovered,  but  that  these  are  useless  in  the  second  or  later  attacks,  the 
spirochaete  of  relapsing  fever  being  the  most  resistant  to  arsenic.  In 
such  cases  mercurial  salts  have  given  the  only  satisfactory  results. 

(0443)  B 
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Blanc  (G.).  Au  Sujet  de  Paludisme  autochtone  de  la  Region  du  Lac 
Presba.  Note  compl6mentaire.  [Ou  Indigenous  Malaria  in  the 
Lake  Presba  Eegion.  Supplementary  Note.] — Bull.  Soc.  Path. 
Exot.,  Paris,  x,  no.  9,  10th  November  1917,  p.  804. 

The  author,  continuing  the  investigations  of  Dr.  Lamoureux  in 
connection  with  indigenous  malaria  in  the  Lake  Presba  region  [see  this 
Review,  Ser.  B,  vi,  p.  12],  records  examinations  of  14  children  in  this 
area  between  1st  and  17th  September  1917,  none  of  which  had 
received  quinine  treatment.  The  results  agree  with  those  previously 
made  and  confirm  the  existence  in  the  region  west  of  Lake  Presba, 
during  the  spring  and  summer  season,  of  indigenous  malaria  due  only 
to  Plasmodium  vivax. 


Malloizel  &  BoNNARD.  Note  sur  le  Paludisme  autochtone  dans  la 
Presqu'ile  de  Langle  (Golfe  du  Morbihan).  [Note  on  Indigenous 
Malaria  in  the  Peninsula  of  Langle  (Gulf  of  Morbihan).]- — Bull. 
Soc.  Path.  Exot.,  Paris,  x,  no.  9,  10th  November  1917,  p.  805. 

Twenty-five  cases  of  indigenous  malaria  have  been  studied  in  this 
region ;  eight  of  these  being  exclusively  due  to  the  parasite  of 
quartan  malaria  {Plasmodium,  malariae)  and  five  others  to  parasites 
of  the  benign  tertian  form  (P.  vivax).  One  case  only  of  malaria,  in 
a  hospital  where  soldiers  from  Salonika  were  under  treatment,  showed 
the  malign  tertian  form.  These  cases  of  indigenous  malaria  respond 
readily  to  quinine  treatment ;  in  fact  such  a  diminution  of  the  disease 
was  obtained  in  September  and  October  that  the  population  is 
continuing  the  treatment,  being  persuaded  that  they  will  by  this  means 
be  eventually  freed  from  the  fever. 

RoDHAiN  (J.)  &  Van  den  Branden  (F.).  Essais  sur  la  Plurality  des 
Especes  flagell6es  parasitant  le  Tube  digestif  des  Invertebres.  Note 
preliminaire.  [Attempts  to  determine  the  Plurality  of  flagellate 
Species  parasitising  the  digestive  Tract  of  Invertebrates.  Preli- 
minary Note.]— 5mZ^.  Soc.  Path.  Exoi.,  Paris,  x,  no.  9,  10th 
November  1917,  pp.  811-814. 

The  authors  have  previously,  in  1911,  made  experiments  to  determine 
whether  the  forms  assumed  by  the  trypanosomes  of  mammals  in  the 
digestive  tract  of  Glossina  can  adapt  themselves  to  that  of  non-blood- 
sucking insects  that  can  harbour  forms  alhed  to  Crithidia.  Having 
found  Crithidial  forms  in  the  digestive  tract  of  Gerris  fossarufn,  the 
latter  were  regularly  fed  on  Glossina  morsitans  taken  in  the  open  and 
largely  infected  with  Trypanosoma  co)igolense,  T.  pecaudi  and 
T.  cazalboui.  Iiifection  did  not  result,  the  trypanosomes  of  G.  morsitans 
evidently  not  adapting  themselves  to  the  intestine  of  Gerris  fossarmn. 
■  By  similar  experiments  it  was  proved  that  trypanosomes  that 
abound  in  Pycnosoma,  Sarcophaga  and  Glossina  cannot  develop  in  the 
intestine  of  Asilids  [see  this  Review,  Ser.  B,  i,  p.  140] ;  trypanosomes 
of  Pycnosoma  do  not  adapt  themselves  to  the  intestine  of  mosquitos 
of  the  genus  Stegomyia,  nor  to  bugs  such  as  Cimex  hemipfera 
{rotundatus)  ;  those  of  Glossina  palpalis  do  not  become  adapted  to 
the  intestine  of  S.  fasciata  or  of  C.  hemipfera.     These  results  indicate 
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that  flagellates  that  parasitise  the  digestive  tract  of  an  invertebrate 
of  determined  species  cannot  adapt  themselves  to  the  intestine  of  an 
invertebrate  of  another  species.  The  plurality  of  the  flagellate  species 
parasitising  the  digestive  tract  of  invertebrates  therefore  seems  to  be 
estabhshed. 


DucHAMP  (J.  C).  Contribution  jj,  la  Pathologie  des  Balkans :  La  Fi§vre 
spirocheto-plasmodique  des  Serbes.  [Contribution  to  the  Pathology 
of  the  Balkans:  Serbian  Spirochaeto-plasmodial  Fever.] — Bull. 
Soc.  Path.  Exot.,  Paris,  x,  no.  9,  10th  November  1917, 
pp.  827-834. 

Eelapsing  typhus  in  Serbia  has  presented  symptoms  that  have  led 
to  its  being  considered  as  a  type  apart  in  the  group  of  recurrent  fevers. 
It  has  also  been  remarked  that,  in  individuals  who  have  previously 
suffered  from  malaria,  this  disease  frequently  follows  recurrent  fever 
without  the  transition  being  observed.  In  the  present  paper  the  author 
records  the  simultaneous  presence  in  the  blood  of  the  spirochaete  and 
the  Plasmodium,  and  to  the  resulting  disease  he  gives  the  name, 
spirochaeto-plasmodial  fever.  The  co- existence  of  the  two  parasites 
is  due  to  the  juxtaposition  of  the  spirochaete  with  the  plasmodium  that 
has  preceded  it  and  will  survive  it ;  the  result  is  an  acute  infection 
grafted  upon  a  chronic  infection. 

In  a  note,  Dr.  Laveran  observes  that  he  prefers  to  describe  the 
malady  recorded  above  as  recurrent  fever  associated  with  malaria,  as 
being  more  accurate  and  more  easily  understood.  He  also  points  out 
that  the  clinical  conditions  observed  by  the  author  of  the  present  paper 
are  neither  new  nor  peculiar  to  the  Serbs. 


Laveran  (A.).  Identification  des  Virus  de  Trypanosomiase  Equina 
marocaine  de  deux  Origines,  [Identification of  the  Virus  of  Trypa- 
nosomiasis of  Horses  from  two  different  Localities  in  Morocco.] — 
Bull.  Soc.  Path.  Exot.,  Paris,  x,  no.  9,  10th  November  1917, 
pp.  850-856. 

In  1915  a  trypanosome  attacking  horses  that  was  observed  in 
various  regions  in  Morocco,  and  particularly  at  Casablanca,  was 
described  as  a  new  species  under  the  name  Trypanosoma  marocanum 
[see  this  Review,  Ser.  B,  v,  p.  97].  In  the  same  year  a  case  of  trypanoso- 
miasis was  observed  in  a  horse  at  Mazagan.  The  author  of  the  present 
paper  undertook  experiments  in  order  to  identify  the  trypanosome  of 
Casablanca  and  determine  whether  the  virus  from  these  two  sources 
was  of  the  same  species.  The  results  indicate  that  the  Mazagan  virus 
cannot  be  identified  with  either  T.  evansi,  T.  soudanense  or  T.  berberum, 
while  the  Casablanca  virus  cannot  be  identified  with  T.  evansi,  T.  brucei 
or  T.  berberum.  It  appears  however  that  the  Mazagan  virus  must  be 
identical  with  the  Casablanca  one  {T.  marocanum).  While  a  goat  that 
had  acquired  immunity  for  T.  evansi,  T.  soudanense  and  T.  berberum 
became  infected  upon  inoculation  with  the  Mazagan  virus,  but  later 
showed  immunity  from  the  Casablanca  virus,  it  is  notable  that  the 
Mazagan  virus  only  was  able  to  confer  this  immunity. 
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Armand-Delille  (P.),  Paisseau  (G.)>  Abrami  (P.)  &  Lemaire  (H.). 
Le  Paludisme  mac6donien.  [Malaria  in  Macedonia.]  —  Paris, 
Masson  et  Cie.,  1917,  109  pp.,  1  plate,  15  figs.     Price  4  francs. 

This  booklet  gathers  together  the  data  obtained  from  various  studies 
of  the  epidemics  of  malaria  that  raged  during  the  sunmaer  of  1916 
among  the  French  troops  stationed  in  Macedonia.  The  accuracy  of  the 
clinical  descriptions  and  the  suggestions  for  treatment  will  doubtless 
be  found  useful  in  view  of  the  probability  of  further  outbreaks  of 
malaria  in  the  Eastern  Arni}^  and  among  the  troops  evacuated  from 
Salonika. 

Panisset  (L.).  Les  Gales  du  Cheval.  Causes  et  Conditions  de  leur 
Diffusion  dans  I'Armee  et  dans  les  Exploitations  particuliers. 
Prophylaxie  et  R^glementation  sanitaire.  [Forms  of  Horse  Mange. 
Causes  and  Conditions  of  their  Dissemination  in  the  Army  and  in 
private  Enterprises.  Prophylaxis  and  Sanitary  Kegulations.] — 
Vie  Agric.  et  Rur.,  Paris,  vii,  no,  49,  8th  December  1917, 
pp.  405-407,  2  figs. 

This  paper  reviews  the  recent  legislation  dealing  with  the  treatment 
of  mange  in  horses  and  points  out  that,  while  sarcoptic  mange  is  the 
only  serious  form  of  the  disease,  all  other  types  of  the  malady  are 
included  in  the  decree  regulating  the  notification  and  treatment  of 
infected  animals.  Observance  of  sanitary  regulations  and  hygienic 
conditions  for  all  animals  wherever  possible  and  prompt  and  energetic 
treatment  of  infested  animals  are  recommended  as  the  best  preventive 
of  the  spread  of  the  disease. 

VAN  RooN  (K.).  Dienst  der  Pestbestrijding,  Verslag  over  het  derde 
Kwartaal  1916.  [Plague  Control  Service,  Report  for  the  3rd 
Quarter  in  191Q.]— Bat avia,  1917,  24  pp.  [Received  14th 
December  1917.] 

In  three  districts  in  Java  the  average  flea  index  was  2  for  the  house 
rat  [Mus  rattus]  and  0-95  for  M^is  concolor  ;  Mus  decumanus  was  taken 
in  two  of  these  districts,  with  an  average  figure  of  1-9.  At  Solo  the 
index  of  Xeywpsylla  cheopis  for  the  months  of  July,  August  and 
September  was,  for  the  house  rat,  PS,  2-G  and  3-1,  and  for 
M.  decumanus,  0,  3*3  and  3-7,  one  specimen  of  Ctenocephalus  felis 
being  taken  in  July.  At  Bojolali  the  X.  cheopis  index  for  the  same 
three  months  on  the  house  rat  was  2-6,  2-8  and  4-8  ;  in  September,  4-3. 
In  two  further  localities  the  average  X.  cheopis  figure  for  the  house  rat 
was  3-3  and  3-5  for  August  and  September  respectively. 

Mason  (C).     Report  of  the   Government  Entomologist— Nyasaland 

Protectorate,  Ann.  Rept.  Dept.  Agric.  for  Year  ended  31st  March 
1917,  Zomba,  pp.  9-13.     [Received  15th  December  1917.] 

Tsetse  investigations  were  confined  to  the  Upper  Shire  valley,  which 
is  suspected  of  being  the  most  probable  source  of  infection  of  cattle 
trypanosomiasis;  visits  were  made  to  it  at  four  definitely  marked 
seasons— in  July  at  the  time  of  the  bush  fires,  in  December  at  the 
beginning  of  the  rains,  in  February  and  March  during  the  rains,  and  in 
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May  after  the  rains  and  before  the  bush  fires.  The  absence  of  outbreaks 
due  to  Glossina  morsitans  during  the  past  season  appear  to  indicate 
that  the  fly  area  has  receded  in  this  district. 

It  is  considered  probable  that  G.  brevipalpis  has  a  far  wider 
distribution  at  Mlanje  than  is  at  present  kno\^^l. 

DE  Peyerimhoff  (P.).  Ceratopogou  {Dipt.  Chironomidae)  et  Meloe 
(Col.  Meloidae).  —  Bull.  Soc.  Entom.  France,  Paris,  no.  15, 
10th  October  1917,  pp.  250-253. 

Articles  dealing  with  Ceeatopogoninae  sucking  the  blood  of 
caterpillars  and  of  other  insects  have  already  been  noticed  [see  this 
Review,  Ser.  B,  ii,  pp.  132  and  204].  Records  of  Ceratopogon  sp.  sucking 
the  blood  of  Culicidae  have  been  received  from  India  in  the  case  of 
Cidex  fatigans,  and  three  species  of  Anopheles,  the  females  of  which, 
gorged  with  human  blood,  each  bore  two  parasites.  In  Lower  Burma 
Anopheles  fuUginosus  is  heavily  parasitised,  the  degree  of  6  per  cent., 
established  by  count,  being  probably  far  below  the  actual  figure. 

During  two  successive  years  the  author  has  observed  the  large 
Cantharrd  beetle,  Meloe  ma.jalis,  L.,  to  be  attacked  by  females  of 
Ceratopogon  sp.,  which  puncture  the  abdomen  and  become  distended 
with  the  yellowish  fluid  that  all  these  beetles  emit  so  readily.  The 
Ceratopogoninae  that  attack  mammals  can  evidently,  like  the 
Culicidae,  carry  and  transmit  to  their  victims  morbid  micro- 
organisms. Though  no  observations  yet  permit  of  this  role  being 
assigned  to  them  in  medical  entomology,  they  are  suspected  vectors, 
and  that  being  so,  there  is  also  a  possibility  of  their  transmitting 
organisms  to  Arthropods.  For  the  verification  of  this  point  Meloe 
would  afford  ideal  material  OAving  to  its  large  size,  the  ease  with  which 
it  can  be  kept  and  fed  in  captivity,  its  abundance  at  certain  seasons  and 
its  habits,  which  allow  of  renewed  samples  of  blood  being  obtained 
without  killing  the  insect. 

Notes  V§t6rinaires. — YieAgric.  et  Eur..  Paris,  vii,  no.  50, 15th  December 
1917,  p.  428. 

For  follicular  mange  on  dogs  applications  are  recommended  of  an 
ointment  consisting  of  1  pari:  carbolic  acid,  2  parts  camphor  and  6  parts 
white  vaseline.  This  should  be  applied  each  day,  one-fourth  part  of 
the  dog's  body  being  treated  on  each  occasion.  After  four  days  a 
tepid  bath  of  2  per  cent,  potassium  pentasulphide  should  be  given, 
and  the  treatment  generally  requires  9  to  16  days. 

Lice  on  horses  can  be  destroyed  by  a  solution  of  5  lb.  soft  potash- 
soap  in  25  gals,  water,  to  which  2  gals,  hypochlorite  of  soda  (Eau  de 
Javelle)  is  added  immediately  before  use.  This  wash  should  be 
applied  all  over  the  animal  and  rubbed  well  into  the  skin,  at  a  tem- 
perature as  hot  as  the  hand  can  bear.  A  better  plan  is  to  pass  the 
animal  through  a  bath  containing  this  mixture.  After  one  apphcation 
practically  all  the  parasites  present  emerge  from  the  skin  and  die 
almost  immediately.  The  solution  appears  to  have  no  eft'ect  upon  the 
epidermis  of  the  horse  and  is  recommended  for  its  economy,  its 
cleanliness  and  safety,  and  for  its  efficiency  against  both  the  eggs  and 
the  adults. 
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Ritchie  (A.  H.).  Ticks. — J/.  Jamaica  Agric.Soc,  Kingston,  xxi,  no.  7, 
July  1917,  pp.  266. 

Evidence  from  stock  owners  as  to  the  advantages  of  freeing  cattle 
from  ticks  by  dipping  or  spraying  is  recorded.  Losses  are  said  to  have 
been  reduced  from  15  per  cent,  to  vanishing  point,  while  the  value  of 
the  animals  has  increased  by  about  40  per  cent,  since  tick-eradication 
work  was  started. 

Ingram  (A.)  &  Macfie  (J.  W.  S.).  The  Early  Stages  of  Certain  West 
African  Mosquitos. — Bull.  Eniom.  Research,  London,  viii,  no.  2, 
December  1917,  pp.  135-154,  4  plates,  8  figs. 

Emphasis  has  been  laid  on  the  importance  of  larvae  in  specific 
determination,  since  "  many  species  of  Culex  are  of  uncertain  identity 
without  the  associated  larvae,  while  some  Aedes  have  identical  adults, 
yet  dissimilar  larvae.  The  characters  of  the  larvae  lie  in  the 
modification  of  the  chitinous  appendages  and  the  arrangement  of  the 
hairs.  As  these  are  fully  retained  by  the  cast  skins,  it  is  possible  to 
preserve  both  the  larva  and  the  adult  of  the  same  identical  specimen, 
thus  assuring  absolutely  correct  associations."  Following  this  plan 
the  authors  have  reared  various  West  African  mosquitos  the  larvae  of 
14  being  here  described,  and  they  point  out,  that,  so  far  from  crab- 
hole  mosquitos  being  harmless  and  negligible,  as  has  been  stated,  Culex 
tJialassius,  Ochlerotatus  irritans  and  Anopheles  costalis  especially  are 
vicious  biters  and  invade  houses,  while  the  last  is  a  proved  carrier  of 
malaria. 

The  species  here  dealt  with  are : — Anopheles  marshalli,  Theo., 
breeding  in  a  Pistia-covered  pool ;  Stegomyia  simpsoni,  Theo.,  breeding 
in  holes  in  trees  ;  S.  unilineata,  Theo.,  found  in  a  hole  containing  a 
small  quantity  of  water  in  the  trunk  of  a  flamboyant  tree  {Poinciana 
regia)  ;  Mansonioides  africanus,  Theo.,  breeding  in  pools  and  swamps 
in  which  Pistia  stratiotes  is  growing,  but  hitherto  not  found  in 
association  with  any  other  water-plants,  the  larvae  being  most  plentiful 
during  the  rainy  season,  which  reaches  its  height  in  June.  The  eggs  are 
laid  in  clusters  of  about  150  on  the  under- surf  ace  of  the  leaves  of 
P.  stratiotes,  which  become  nearly  horizontal  as  the  plant  unfolds,  thus 
bringing  the  eggs  into  contact  with  the  water  with  their  pointed  ends 
downwards.  On  hatching,  the  egg  breaks  horizontally  at  its  widest 
point  and  the  detached  cone-shaped  piece  falls  to  the  bottom ;  the  larva, 
on  escaping,  also  descends  to  the  bottom  and  attaches  itself  to  the  root 
of  a  Pistia  plant,  selecting  a  delicate  rootlet  and  not  the  main  tap-root 
as  the  older  larvae  do. 

Ochlerotatus  albocephalus,  Theo.,  breeds  in  various  situations  such  as 
small  cavities  washed  out  by  the  sides  of  cement  drains  running  across 
an  open  and  wind-swept  golf  course,  an  empty  grave  in  the  Accra 
cemetery,  broken  pipes,  earth  drains,  pools  and  crab-holes  ;  0.  tninutus, 
Theo.,  in  crab-holes  ;  0.  apicoanmdatus,  Edw.,  and  Cyathomyia  fusca, 
Theo.,  in  water  containing  rotting  leaves,  etc.  The  larva  of  Eumelano- 
myia  inconsjncuosa,  Theo. ,  is  further  described.  The  larvae  of  Cidex  tha- 
lassius,  Theo.,  are  found  in  widely  different  situations  such  as  a  brackish 
lagoon,  the  water  of  which  contained  680  parts  of  chlorine  per  100,000 
and  was  exposed  to  the  full  heat  of  the  sun,  fresh  water  pools,  foul- 
smelling  water-holes,  earth  drains,  an  iron  pot  and  a  spring,  so  that  a 
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high  degree  of  salinity  is  not  essential  for  this  species,  which  is  one  of 
the  most  troublesome  mosquitos  in  houses.  The  larvae  of  0.  tritaenio- 
rhynchus,  Giles,  occurred  in  large  numbers  in  a  swamp  formed  by  the 
heavy  rains  in  June,  where  a  day  or  two  later  the  larvae  of  C.  tigripes 
var.  fuscus  were  found  preying  upon  them.  A  week  later  none  were 
to  be  found,  but  other  natural  enemies  such  as  Ephemerid  larvae, 
dragon-fly  larvae,  Notonecta,  larvae  of  Hydaticus  and  other  water- 
beetles  were  unusually  numerous.  C.  guiarfi,  Blanch.,  was  found 
breeding  in  a  swamp  on  both  sides  of  the  railway  embankment  and 
covered  with  Pistia  straliotes  ;  Mimomyia  spleiidens,  Theo.,  bred  in  a 
small  pool  covered  with  the  same  water-weed,  with  which  its  larvae 
appear  to  be  definitely  associated.  The  leaves  of  this  plant  are  strongly 
ribbed  on  the  under-surface,  and  in  expanding  come  in  contact  with 
the  surface  of  the  water  carrying  down  with  them  a  film  of  air.  The 
larvae  attach  themselves  to  the  leaves  in  a  horizontal  position  with 
their  siphons  inserted  into  the  air  film,  in  which  position  they  were 
able  to  hve  for  as  long  as  24  hours  and  even  moult,  without  direct 
access  to  the  air. 

ScHWETz  (J.).  The  Western  and  Northern  Limit  of  Glossina  morsitans 
in  Northern  Katanga. — Bull.  Eniom.  Research,  London,  viii,  no.  2, 
pp.  165-168,  1  map. 

A  knowledge  of  the  distribution  of  Glossina  morsitans  is  of  the 
utmost  importance,  entomologically,  medically  and  economically, 
because  of  the  obstacle  to  the  breeding  of  cattle  presented  by  this 
carrier  of  animal  trypanosomiasis.  In  a  previous  paper,  the  restriction 
of  this  insect  to  regions  with  a  particular  type  of  vegetation  was 
suggested  as  the  result  of  observations  made  between  the  rivers  Lualaba 
and  Lomami  in  1913  and  1914  [see  this  Review,  Ser.  B,  iv,  p.  30].  More 
recent  journeys  over  the  same  ground  in  1916  have  more  definitely 
determined  the  western  limit  and  also  estabUshed  the  northern  limit 
in  the  neighbourhood  of  5°'30  S.  Lat..  that  is,  a  little  south  of  Kongolo. 
The  western  limit  coincides  roughly  with  the  Lualaba-Lomami 
watershed,  but  frequently  this  insect  disappears  a  little  to  the  east  of 
this  line.  It  must  be  understood  that  the  limit  of  G.  morsitans  is  not  a 
precise,  sharply  defined  or  permanent  line,  but  is  affected  by  seasonal 
variations,  especially  those  due  to  bush  fire  migrations. 

ScHWETZ  (J.).  Preliminary  Note  on  the  Tsetse-flies  of  the  Kabalo- 
Albertville  (Lualaba-Tanganyilca)  Railway. — Bull.  Entom.  Research, 
London,  viii,  no.  2,  pp.  169-175,  1  map. 

Previous  investigations  of  the  route  of  the  Lualaba-Tanganyika 
Railway  from  the  point  of  view  of  Glossina  have  already  been  noticed 
[see  this  Review,  Ser.  B,  i,  p.  31].  The  present  notes  made  in  1916, 
since  the  completion  of  the  railway,  establish  the  fact  that  G.  morsitans 
occurs  in  great  numbers  along  the  western  third  of  the  railroad  and 
along  the  eastern  third  rather  less  abundantly,  but  not  at  all,  or  hardly 
at  all  along  the  intermediate  portion,  where  however  G.  palpalis, 
G.  brevipalpis,  G.  palliddpes  and  G.  fusca  are  all  found. 

This  distribution  of  G.  viorsitans  is  due  to  the  dift'erence  of  vegetation 
in  the  three  sections,  and  not  to  the  presence  or  absence  of  game.    The 
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argument  that  the  absence  of  G.  morsitans  in  the  third  (eastern)  section 
is  due  to  the  diminution  of  game  owing  to  the  exploitation  of  the 
railway  and  the  passage  of  troops,  is  not  a  sound  one,  as  the  presence 
of  men  in  greater  numbers  would  have  the  same  effect,  but  is  n.  re 
probably  the  result  of  the  artificial  clearing  of  the  banks  of  the  railway 
and  of  the  thinning  of  trees  in  its  vicinity. 

Turner  (R.  E.).  On  a  Braconid  Parasite  of  Glossinu.—Bull.  Entom., 
Research,  London,  viii,  no.  2,  December  1917,  p.  177. 

This  paper  describes  Coelalysia  glossinopJiaga,  sp.  n.,  a  Braconid  bred 
from  pupae  of  Glossina  in  the  Gold  Coast. 

Waterston  (J.).  Chalcidoidea  bred  from  Glossina  in  the  Northern 
Territories,  Gold  Coast. — Bull.  Entom.,  Research,  London,  viii, 
no.  2,  December  1917,  pp.  178-179,  1  fig. 

The  species  dealt  with  in  this  paper  are  Dirhinus  inflexus,  sp.  n.,  of 
which  a  preliminary  description  is  given,  and  Chalcis  amenocles,  Wal]^., 
both  having  been  bred  from  puparia  of  Glossina  in  the  Gold  Coast. 
The  former  is  closely  related  to  Dirhinus g iff ordi,  Silv.,  and  D.  ehrhorni, 
Silv.,  both  of  which  have  been  described  from  Southern  Nigeria,  where 
they  attack  fruit  flies  of  the  genus  Ceratitis. 

Verney  (L.).    LaDiffusione  della  Risicultura  sotto  i  Riguardi  igienici. 

[The  Spread  of  Rice  Cultivation  from  a  Hygienic  Standpoint.] — 
Annali  d'lgiene,  Rome,  xxvii,  no.  11,  30th  November  1917, 
pp.  700-719. 

Rice  cultivation  is  not  necessarily  productive  of  malaria,  provided 
that  the  fields  are  not  permanently  flooded.  In  South  Carolina,  for 
instance,  water  is  admitted  only  at  certain  periods  and  the  conditions 
are  far  healthier  than  in  regions  where  Anophelines  are  able  to  breed 
undisturbed. 

Hewitt  (C.  G.).  Report  of  the  Dominion  Entomologist  for  the  Year 
ending  31st  March  1917.' — Dominion  of  Canada,  Dept.  Agric, 
Ottawa,  1917,  pp.  15-16.     [Received  29th  December  1917.] 

Gastrophilus  haemorrhoidalis  (red-tailed  bot-fly)  and  G.  nasalis  (nose- 
fly)  are  apparently  increasing  in  the  prairie  provinces  ;  their  distribu- 
tion is  being  studied.  Hypoderma  lineatnm  and  H.  bovis  are  also 
spreading  gradually,  chiefly  owing  to  the  introduction  of  cattle  from 
infested  regions.  The  tick,  Dermacentor  albipictus,  has  in  many  cases 
caused  the  death  of  moose  in  Saskatchewan. 

Sodium  fluoride  is  considered  a  very  promising  insecticide  in  the 
control  of  household  insects  ;  it  has  previously  proved  valuable  where 
cockroaches  are  concerned,  and  has  recently  been  used  with  success  in 
the  control  of  the  ants,  Camponotus  pennsijlvanicus  and  Crematogaster 
lineolata,  when  infesting  houses. 

In  the  military  training  camps  of  the  Canadian  Expeditionary  Forces 
visits  have  been  made  and  lectures  given  to  the  medical  officers  and 
sanitary  units  on  the  question  of  the  suppression  of  insects  affecting  the 
health  of  troops  in  camp  and  at  the  front. 
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White  (E.  E.  D.).     Dipping  Cattle. — Queensland  Agric.  Jl.,  Brisbane, 
viii,  no.  4,  October  1917,  pp.  207-209. 

The  loss  of  cattle  from  tick  fever  at  the  time  when  the  tick 
[Margaropus  annulatus  austral  is]  first  appeared  in  north-east  Queens- 
land, twenty  years  ago,  was  as  much  as  60  per  cent.,  and  though 
there  are  no  losses  from  fever  now,  owing  to  the  acquired  immunity 
of  cattle  in  badly  infested  country,  yet  the  great  annual  loss  sustained 
owing  to  the  irritation  caused  by  ticks  is  not  generally  reahsed,  80  per 
cent,  of  the  total  of  female  animals  branded  each  year  dying  from  this 
cause.  Although  complete  tick  eradication  measures  are  at  present 
impracticable,  yet  the  suppression  of  ticks  by  means  of  systematic 
dipping,  with  the  consequent  decrease  of  mortality  of  stock,  must  be 
regarded  as  the  best  possible  investment. 

The  following  practical  points  should  be  noted  : — The  dipping  tank 
should  be  wide,  at  least  6  ft.  across  at  the  water  Hne,  to  reduce  the 
risk  of  cattle  injuring  each  other,  and  should  be  provided  with  a  good 
inchne  and  big  wide  steps  on  the  walk-out  as  an  aid  to  weak  animals  ; 
the  draining  yard  should  be  long  and  from  8-12  ft.  wide  ;  tanks  should 
be  arranged  so  that  cattle  need  not  be  driven  more  than  7  or  8  miles  ; 
frequency  of  treatment  must  depend  on  the  nature  of  the  country,  it 
being  necessary  in  some  districts  every  three  weeks,  while  in  others  an 
occasional  dipping  will  suffice  ;  the  best  time  for  treatment  is  from 
April  to  July,  for  the  reasons  that  the  grass  is  good,  the  cattle  are 
strong,  the  weather  cool,  and  the  ticks,  if  unchecked,  are  rapidly 
increasing,  one  dipping  at  this  time  being  worth  more  than  four  in 
August.  It  has  been  stated  that  it  is  impossible  to  dip  weak  cattle  or 
fattening  bullocks,  but  experience  has  shown  that  in  both  cases  it 
results  in  improved  condition ;  though  it  is  advisable  not  to  put  cattle 
on  the  road  immediately  after  treatment,  but  to  allow  them  at  least 
five  days'  rest. 

McKenzie   (J.   W.).      The  House   Fly. — Jl.    Dept.   Agric.    Victoria, 
Melbourne,  xv,  no.  10,  October  1917,  pp.  628-631,  1  fig. 

This  article  summarises  the  well-known  facts  concerning  the  life- 
history,  habits  and  dangers  of  Musca  domestica  (house-fly).  In  1915 
the  deaths  of  71  infants  occurred  in  Victoria  due  to  intestinal  troubles, 
74  per  cent,  of  these  being  in  the  five  months  between  December  and 
April,  at  which  period  the  house-fly  is  most  active,  as  against  26  per 
cent,  during  the  rest  of  the  year.  The  prevalence  of  ophthalmia  is 
almost  entirely  due  to  infection  by  flies,  the  majority  of  cases  among 
infants  being  due  to  their  being  unable  to  protect  the  eyes  from  attack. 
Formalin  added  to  sweet  milk  in  the  proportion  of  2  oz.  formahn  to 
1  pint  milk  is  very  attractive  to  flies  and  should  be  exposed  in  shallow 
plates  with  a  piece  of  bread  in  the  centre  for  the  flies  to  alight  on. 

An  illustrated  description  is  given  of  a  fly  trap  easily  made  from  a 
wooden  box  and  some  wire  gauze. 

CuELEWis    (A.   W.).      Sheep    Dipping.— JL   Dept.  Agric,    Victoria, 
Melbourne,  xv,  no.  10,  October  1917,  p.  634. 

The  very  marked  increase  in  the  number  of  lice-infested  sheep,  as 
compared  with  recent  years,  may  be  attributed  not  so  much  to  the 
(C453}  Wt.  5/131.  1,500.  3.18.  B.&F.Ltd.  G.11/3.  a 
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failure  of  owners  to  dip  their  stock,  as  to  the  following  contributory 
causes  : — Inefficient  dipping,  which  is  the  result  of  non-compliance 
with  directions  regarding  the  mixing  and  strength  of  the  wash  used  ; 
the  use  of  non-poisonous  dips  ;  deterioration  of  the  dipping  material, 
owing,  probably,  to  a  shortage  of  some  of  the  necessary  chemicals ; 
and,  finally,  the  failure  to  dip  lambs  at  the  same  time  as  the  rest  of  the 
flock. 

Sturgess  (G.  W.).  Report  of  the  Government  Veterinary  Surgeon 
for  1916. — Ceylon  Administration  Report,  1916  ;  Colombo,  Part  4, 
26th  February  1917,  6  pp. 

The  following  insects  were  identified  during  the  year :  Tahanus 
striatus,  F.,  Chrysomyia  (Pycnosoma)  flaviceps,  Mg.,  causing  myiasis 
in  a  dog's  mouth,  and  a  tick,  Margaropus  (Boophilus)  australis,  Fuller. 

Sweet  (Georgina)  &  Seddon  (H.  K.)    The  Viability  of  Melophagus 

ovinus,  Linn.,  the  Sheep  Louse-Fly,  Sheep  Ked,  or  Sheep-"  Tick." 

— Veterinary  Jl.   (with  Australian  Supplement),  London,  Ixxiii, 
no.  4,  April  1917,  pp.  6-14. 

The  only  records  of  this  subject  appear  to  be  those  of  Curtice  and 
Swingle,  both  of  whom  found  that  Melophagus  ovinus,  L.,  died  within 
four  days  when  removed  from  the  sheep.  The  experiment  detailed 
in  this  paper  were  performed  with  batches  of  20  examples  of  this 
Hippoboscid  fiy  taken  from  unshorn  sheep  in  November,  i.e.,  the 
Austrahau  summer.  These  all  died,  under  various  experimental 
conditions,  within  2-11  days.  The  experiments  point  to  the  conclu- 
sions :  (1)  That  a  moderately  cool,  uniform  temperature  is  the  most 
favourable  condition  for  the  persistence  of  the  insect  off  the  sheep 
and  without  food,  especially  if  it  be  dry.  (2)  If  extremes  of  temperature 
be  present,  moisture  is  necessary,  dryness  soon  proving  fatal.  (3)  The 
life  of  individuals  in  shed  wool  is  short  under  a  uniform  temperature 
whether  cool  or  moderate.  (4)  The  state  of  nutrition  does  not  seem 
to  have  influenced  the  vitality  of  these  flies. 

ViGEL  &  Cholet.  Lepinay's  Treatment  of  Mange  by  Sulphurous  Anhy- 
dride, applied  to  the  Horse. — Veterinary  Jl.,  London,  Ixxiii,  no.  8, 
August  1917,  pp.  267-276,  6  figs. 

The  authors,  who  belong  to  the  French  Army  Veterinary  Service, 
claim  originality  for  the  application  of  sulphurous  anhydride  (SO2) 
in  the  treatment  of  horse-mange.  The  plant  consists  of  a  generator 
and  a  disinfecting  chamber,  details  of  which  are  given.  The  disinfect- 
ing chamber  may  contain  as  many  as  ten  stalls,  each  of  which  has  a 
window  allowing  the  horses'  heads  to  project.  A  cloth  collar  is  fitted 
to  the  window^  and  fastened  round  the  animal's  neck,  or,  in  the  case 
of  a  new  model,  drawn  up  on  to  the  forehead,  above  the  eyes,  on  to 
the  temples  and  under  the  throat.  The  horse  is  clipped  and  then 
washed  with  a  solution  of  sodium  carbonate  and  soft  soap  worked 
in  with  a  stiff  brush.  Fumigation  is  effected  when  the  skin  is 
thoroughly  dry,  generally  on  the  next  day.  With  this  apparatus  it 
is  easy  to  attain  a  rapid  concentration  of  5|-6  per  cent,  of  gas,  the 
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temperature  within  the  chamber  rising  to  86°  F.  Fumigation  lasts 
two  hours.  On  the  horse  leaving  the  chamber  its  head  and  neck 
are  subjected  to  a  vigorous  dressing  with  cresylated  oil,  1  in  10.  In 
order  to  destroy  mites  in  the  external  ear  a  freshly  made,  warm 
emulsion  of  3  per  cent,  cresyl  is  introduced  into  the  ear,  and  also 
rubbed  into  its  base.  Three  days  after  fumigation  the  animal  is 
again  washed.  This  treatment  has  proved  to  be  effective,  simple, 
inoffensive,  rapid  and  economical.  Ringworm  also  yields  to  this 
treatment,  while  lice  and  their  eggs  are  completely  destroyed  in  25 
minutes, 

Clayton  (T.  A.).  Guerison  de  la  Gale,  des  Teignes  et  des  Phtiriases 
animales  par  la  Sulfuration.  [The  Cure  of  Mange,  Ringworm  and 
Phthiriasis  by  Fumif2;ation  with  Sulphur.] — BuU.  Acad.  Medecine, 
Paris,  Ixxviii,  no.  50,  29th  December  1917,  pp.  811-^19,  7  figs. 

In  view  of  the  success  attending  the  treatment  of  mange  in  man 
and  horses  in  the  British  army  by  fumigation  with  Clayton  gas  the 
French  authorities  examined  this  method  in  1917.  The  procedure 
adopted  has  been  described  in  the  preceding  paper.  At  a  strength  of 
3-4  volumes  per  cent,  of  sulphurous  anhydride  from  1  to  2  hours  were 
required  for  fumigation.  Beginning  on  the  third  day  afterwards, 
the  animals  were  well  rubbed  down  daily.  No  other  treatment  was 
required,  and  every  one  of  the  70  horses  dealt  with  was  cured.  Harness 
may  be  disinfected  at  the  same  time,  and  the  gas  will  also  cure  ringworm 
and  destroy  lice. 

GooDALL  (T.  B.).  The  Forest  Fly. — Veterinanj  Jl.,  London,  Ixxiii, 
no.  11,  November  1917,  pp.  403-404. 

This  is  a  short  popular  note  describing  the  habits  of  Hippohosca 
equina,  which  infests  both  ponies  and  cattle  in  the  New  Forest  in  the 
summer  months. 


Zammit  (T.)  &;Alcock  (Major  W.  B.).  Report  on  the  Subject  of  Labora- 
tory Investigation  in  Cases  of  Plague  in  the  Island  of  Malta. — MS. 
Report.  [Abstract  in  Trop.  Dis.  Bull.,  London,  x,  no.  5, 
15th  November  1917,  pp.  283-285.] 

This  report  relates  to  work  in  connection  with  the  outbreak  of 
plague  in  Malta  in  the  spring  of  1917.  From  2nd  April  to  1st  July 
about  1,000  rats  were  examined,  15  of  which  were  infected  with 
Bacillus  pestis.  Xenopsylla  cheopis,  Ctenopsylla  musculi,  rarely 
Ceratophyllus  fasciatus,  and  still  more  rarely  Ctenocephalus  sp.,  were 
found  on  the  rats,  but  never  on  man.  Pulex  irritans  was  found 
exclusively  on  man.  From  Mus  rattus  in  the  plague-infected  area 
102  fleas  were  examined,  of  which  60  were  X.  cheopis,  38  Ctenopsylla 
musculi,  3  Ceratophyllus  fasciatus  and  1  Ctenocephalus.  From  Mus 
decumanus  from  the  non-infected  area  of  180  fleas  examined,  118 
were  X.  cheopis,  49  C.  musculi,  3  C.  fasciatus  and  10  Ctenocephalus. 
A  species  of  tick  {Ixodes)  was  found  in  great  numbers  on  sopie  indivi- 
duals of  M." rattus  and  M.  decumanus  and  a  louse  was  also  noted  on 
both  species  of  rats, 

(C453)  a2 
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Hadwen  (S.)  &  Bruce  (E.  A.).  Anaphylaxis  in  Cattle  and  Sheep, 
produced  by  the  Larvae  of  Hyjjoderma  bovis,  H.  lineatum  and 
Oestrus  ovis. — Jl.  Atner.  Vet.  Med.  Assoc,  Ithaca,  N.Y.,  li,  no.  1, 
April  1917,  pp.  15-33. 

Anaphylaxis  has  been  reproduced  in  cattle,  sheep  and  small  animals, 
with  extracts  of  the  larval  stages  of  Hypoderma  bovis,  H.  lineatum 
and  Oestrus  ovis,  in  both  the  acute  and  chronic  forms  as  defined  by 
Richet.  The  reactions  can  be  induced  by  returning  an  extract  of  the 
animal's  own  larvae  into  the  jugular  vein,  showing  that  larvae  living 
in  animals  make  them  receptive.  Instances  in  nature  are  recorded 
where  injury  had  ruptured  the  larvae  subcutaneously,  liberating  their 
contents  in  sufficient  quantity  to  produce  shock.  Animals  that  had 
recovered  from  the  reaction  w^ere  found  to  be  immune  for  varying 
periods.  Eye  and  other  local  reactions  were  obtained  with  extracts 
applied  to  the  mucous  membranes.  In  cattle  the  reaction  was  specific 
for  extracts  of  Hypodertna,  and  in  a  horse  for  Gastrophilus. 

Hall  (M.  C),  Parasites  of  the  Dog  in  Michigan. — Jl.  Amer.  Yet.  Med. 
Assoc,  Ithaca,  N.Y.,  li,  no.  3,  June  1917,  pp.  383-396. 

The  following  parasites  are  recorded  on  dogs  in  Michigan.  The 
sucking  louse,  Haematopinus  {Linognathus)  piUferus,  and  the  biting 
louse,  Trichodectes  latus,  the  latter  being  predominant ;  the  common 
dog  flea,  Ctenocephalus  canis ;  and  the  demodectic  mange  mite 
Demodex  folliculorum  var.  canis.  The  common  American  dog  tick,, 
Dermacentor  variabilis,  and  Sarcoptes  scabiei  var.  canis,  probably 
also  occur  in  Michigan. 

Hall  (M.  C).  Notes  in  Regard  to  Horse  Lice,  Trichodectes  and  Haema- 
topinus.— Jl.  Amer.  Vet.  Med.  Assoc,  Ithaca,  N.Y.,  li,  no.  4,  July 
1917,  pp.  494-504,  3  figs. 

Not  very  much  work  has  been  done  on  the  bionomics  of  the 
lice  infesting  horses,  viz  : — the  sucking  louse,  Haematopinus  asini, 
and  the  biting  hce,  Trichodectes  pilosus  and  T.  parumpilosus.  During 
the  winter  of  1916-17  the  author  undertook  some  experiments  of  which 
this  paper  gives  the  results.  Of  24  horses  attacked,  22  were  infested 
with  H.  asini,  and  only  2  with  T.  pilosus.  In  a  number  of  tests 
Haematopinus  Hved  1  or  2  days  after  removal  from  the  horse,  while 
Trichodectes  lived  from  5  to  6  days.  This  difference  may  be  partly 
due  to  the  fact  that  both  species  were  kept  in  vials  with  some  of  the 
horse's  hair,  which  perhaps  furnished  food  to  the  biting  Hce,  while 
the  sucking  lice,  being  deprived  of  blood,  speedily  starved.  The  eggs 
are  attached  to  the  hairs  close  to  the  skin  and  are  most  common  on 
the  fianks  and  around  the  angle  of  the  jaw.  To  determine  the  length 
of  time  required  for  hatching,  eggs  were  taken  from  horses  and  kept 
in  Petri  dishes  at  temperature  from  70°-88°  F.,  but  the  humidity 
factor  was  not  ascertained.  The  length  of  time  that  the  eggs  had 
been  on  the  horse  was  unknown,  so  that  a  longer  time  may  be  required 
than  here  given.  In  the  case  of  T.  pilosus  eggs  hatched  in  5-6  days 
and  those  of  H.  asini  in  10  to  18  or  19  days.  In  both  cases  however 
a  large  majority  of  the  eggs  failed  to  hatch,  which  is  believed  to  have- 
been  due  to  unfavorable  incubation  conditions. 
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To  regulate  with  certainty  the  proper  intervals  for  dipping,  it  is 
necessary  to  ascertain  the  length  of  time  required  for  the  development 
of  the  lice  on  horses.  According  to  Herms  (1915)  sucking  lice  mature 
in  3  or  4  weeks,  and  practical  experience  indicates  that  two  dippings 
are  usually  ample.  On  the  other  hand,  the  statement  by  Herms 
that  these  lice  hatch  in  5-6  days  is  apparently  not  true  of  H.  asini. 
Herms  also  states  that  biting  lice  hatch  in  5-8  days,  which  accords 
with  the  author's  experience,  and  mature  in  3-4  weeks.  Under  these 
conditions  horses  should  be  dipped  for  biting  lice  twice  at  intervals 
of  10-20  days,  2  weeks  being  probably  the  safest  interval.  Where 
both  kinds  of  Uce  are  present,  an  interval  of  about  20  days  appears 
to  be  indicated. 

Tests,  which  are  as  yet  incomplete,  indicate  that  Trichodectes  is 
more  resistant  to  insecticidal  treatment  than  is  Haetnatopinus.  As 
sodium  fluoride  has  been  found  effective  against  poultry  lice  and  as 
Trichodectes  is  also  a  Mallophagan,  handfuls  of  this  substance  were 
rubbed  into  the  coat  of  an  infested  horse — with  complete  success.  As 
was  expected,  no  effect  was  obtained  on  horses  infested  with  sucking 
lice.  The  fluoride  treatment  is  applicable  in  winter  and  apparently 
does  not  injure  the  hair  or  skin.  Other  insecticides  include  coal-tar 
dips,  fish-oil,  a  2-3  per  cent,  watery  solution  of  creolin,  a  mixture 
of  1  part  petroleum  to  10  parts  methylated  spirit,  and  grey  mercury 
ointment  (not  more  than  150  grains  at  one  application).  Washing 
the  coat  with  soapy  water  and  then  dusting  with  fine  beech  or  peat 
ashes  is  also  a  useful  measure.  Other  dusting  powders  that  may  be 
used  are  naphthaline,  sulphur,  pyrethrum,  etc.  The  author  is  not 
convinced  by  the  statement  of  European  investigators  that  one 
method  of  removing  the  human  body  louse  [Pediculus  humanus] 
from  clothing  is  to  put  the  garments  on  a  horse,  though  lice  thus 
transplanted  "  might  die  of  something  akin  to  gastralgia  or  even 
nostalgia  "  ! 

Hadwen  (S.).  The  Life-history  of  Hypoderma  bovis  and  H.  lineatum. 
— Jl.  Awer.  Vet.  Med.  Assoc,  Ithaca,  N.Y.,  li,  no.  4,  July 
1917,  pp.  541-544. 

The  principal  difEerences  between  Hypoderma  bovis  and  H.  lineatum 
are  tabulated  in  the  first  part  of  this  article,  which  also  records  obser- 
vations made  at  Agassiz,  British  Columbia,  including  notes  on  the 
seasonal  prevalence  of  these  flies  [see  this  Review,  Ser.  B,  iv,  p.  195]. 
H.  lineatum  oviposits  as  early  as  15th  April,  though  the  usual  period 
is  during  May.  Between  the  last  appearance  of  H.  lineatum  and  the 
first  of  H.  bovis  there  is  usually  an  interval  of  10  days  during  which 
the  cattle  are  immune  from  attack  of  either  species.  It  is  not  yet 
kno-^Ti  how  the  larvae  reach  the  oesophagus,  through  which  they 
pass  to  the  submucosa.  The  earliest  record  made  at  Agassiz  was  on 
15th  August,  when  larvae  3 "4  mm.  long  or  slightly  larger  were  found. 
H.  lineaium  makes  its  appearance  on  the  backs  of  cattle  about  15th 
December  and  H.  bovis  about  a  month  later.  By  this  time  the  larvae 
have  grown  to  about  15  mm.  At  this  stage  it  becomes  difficult  to 
separate  the  two  species.  In  the  latter  part  of  the  season  (mid- March) 
the  last  larvae  to  leave  the  gullet  are  at  the  paunch  end.  They  pass 
out  under  the  pleura  and  go  to  the  neural  canal  either  up  the  crura 
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of  the  diapliragm  or  up  the  posterior  border  of  the  ribs,  entering  the 
canal  by  the  posterior  foramen ;  from  there  they  descend  the  canal 
under  the  dura  mater,  emerge  again  through  the  foramen  and  reach 
the  back,  forming  the  warbles.  The  larvae  follow  connective  tissue 
exclusively ;  none  have  been  discovered  in  muscular  tissue.  H.  linea- 
tum  begins  to  emerge  in  February  and  finishes  about  1st  May. 
H.  bovis  begins  about  1st  May  and  ends  approximately  on  1st  July. 
The  average  pupal  period  for  H.  bovis  is  32|  days  and  for  H.  lineatum 
a  little  less. 

Smith  (E.  L).  Tick  Eradication.— JZ.  Amer.  Vet.  Med.  Assoc,  Ithaca, 
N.Y.,  li,  no.  6,  September  1917,  pp.  779-786,  4  figs. 

This  is  a  general  account  of  the  measures  adopted  in  Louisiana 
against  ticks  infesting  cattle.  In  1916  there  were  1,516,081  dippings 
under  the  supervision  of  inspectors  ;  the  work  was  done  on  the  21-day 

system. 

Caement  (A.  G.).  Public  Health  Division's  Report  for  1915. — Zanzi- 
bar Protectorate  Med.  &  Pub.  Health  Repts.  for  1915 ;  Zanzibar, 
1916,  pp.  19-36. 

Filariasis  was  very  widespread  during  the  year,  and  in  150  examina- 
tions of  blood  films  microfilaria  were  found  in  nearly  39  per  cent. 
The  malarial  death  rate  greatly  diminished,  showing  a  decrease  of 
over  one-third  from  that  of  the  previous  year,  indicating  good  work 
accomplished  by  the  chief  sanitary  inspector  and  his  assistants.  ■"  >"« 

The  report  on  trypanosomiasis  records  an  outbreak  of  the  disease 
at  Mwera  in  July  1915.  Examinations  of  the  blood  of  a  herd  of 
bulls  revealed  many  trypanosomes ;  many  blood-sucking  flies,  including 
Stomoxys  calcitrans  and  S.  nigra,  attacked  the  animals.  This  out- 
break proved  to  be  the  most  serious  ever  experienced  in  Zanzibar. 
The  author  considers  that  the  trypanosomes  found  probably  resemble 
those  reported  in  1906  as  being  of  the  type  T.  brucei  evansi.  In 
inoculation  experiments,  guinea-pigs  proved  absolutely  immune,  but 
goats,  dogs,  a  monkey  and  a  donkey  were  all  successfully  inoculated. 
A  feature  of  interest  in  connection  with  this  epidemic  was  the  occurrence 
of  three  simultaneous  outbreaks  that  could  scarcely  be  connected  by 
a  vector.  It  was  found  that  even  the  most  casual  isolation  of  one 
infected  animal  in  proximity  to  healthy  ones  prevented  the  spread 
of  the  disease. 

Aders  (W.  M.).  Entomology  in  Relation  to  Public  Health  and  Medicine. 

— Zanzibar  Protectorate  Med.   &   Pub.   Health  Repts.  for  1916 ; 
Zanzibar,  1916,  pp.  47-49. 

The  information  in  this  paper  concerning  the  mosquitos  of  Zanzibar 
and  Pemba  has  been  dealt  with  elsewhere  [see  this  Review,  Ser.  B,  v, 
p.  147]. 

The  tick,  Rhipicephalus  pulchellus,  is  common  on  imported  stock 
from  British  East  Africa,  but  is  apparently  unable  to  acclimatise  itself 
on  the  island  and  has  never  been  taken  from  local  stock.  A  number 
of  non-blood-sucking  flies,  including  Musca  domestica,  Chrysomyia 
{Pycnosoma)  putoria  and  Biomyia  tempestatum,  have  been  taken  feeding 
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in  conjunction  with  Stomoxys  calcitmns  and  S.  nigra.  These  flies  alight 
in  close  proximity  to  a  feeding  Stomoxys,  and  the  moment  the  latter 
moves  there  is  a  scramble  among  the  non-bloodsuckers  for  the  remain- 
ing droplet  of  blood.  It  seems  therefore  possible  for  non-blood- 
sucking flies  to  transmit  various  blood  parasites  mechanically  through 
the  agency  of  wounds.  Oestrus  ovis  is  foimd  in  the  larval  stage  in 
nearly  every  goat's  head  examined  throughout  the  island. 

Cleveland  (R.  A.).     Public  Health. — Cyprus  Ann.  Med.  Rept.  for 

Year  ending    31st    December    1916,    Nicosia,   23rd   April   1917, 

pp.  7-11. 

The  malarial  incidence  shows  a  steady  reduction  since  1912  to 

approximately  one-fourth  of  the  cases  then  recorded.     The  climate 

of  Cyprus  is  unfavourable  for  mosquito  breeding  until  April,  the 

period  from  November  to  March  generally  being  too  cold,  especially 

for  Anopheles.     Anti-malarial  work  therefore  begins  in  April  of  each 

year.     The  details  of  this  work  for  the  year  under  review  are  given 

and  comprise  the  usual  measures. 

Alexander  (D.).     Sanitation. — Govt.  Gold.  Coast  Med.  &  Sanitary 
Rept.  for  Year  1916,  Accra,  27th  April  1917,  pp.  11-14. 

Various  preventive  measures  against  mosquitos  have  been  regularly 
and  thoroughly  carried  out.  A  new  method  of  fumigating  buildings 
against  mosquitos  was  tried  experimentally  at  Accra  and  has  given 
very  satisfactory  results.  Creolin  was  first  used,  then  Izal  and  then 
a  mixture  of  the  two  substances.  It  was  found  necessary  to  use 
enamelled  receptacles  instead  of  dull  iron  in  order  to  avoid  a  deposit 
of  soot  after  the  process.  The  apparatus  required  is  simply  a  receptacle 
holding  enough  fumigant  for  a  room  of  3,000  cub.  ft.  and  a  lamp 
capable  of  vaporising  this  amount  in  three  hours.  Doors  and  windows 
do  not  need  sealing,  but  merely  closing,  and  the  room  can  be  entered 
a  few  minutes  after  the  doors  are  opened.  This  method  is  much  cheaper 
than  fumigation  by  sulphur.  The  control  of  tsetse-flies  at  fords  and 
watering  places  is  being  attempted  by  bush  clearing. 

Horn  (A.  E.).    Colony  of  the  Gambia:    Annual  Medical  &  Sanitary 
Rept.  for  Year  1915,  Bathurst,  1916,  23  pp. 

Malaria  was  prevalent  among  the  native  population  in  Bathurst 
during  September  and  October,  1915.  Oiling  was  extensively  prac- 
tised and  the  percentage  of  infected  compounds  has  considerably 
decreased  in  consequence.  A  total  of  622  mosquitos  was  taken 
consisting  of  : — Stegomyia  94  per  cent..  Culex  5 "5  per  cent.,  Anopheles 
•5  per  cent.  The  high  percentage  of  Stegomyia  indicates  the  necessity 
for  a  determined  campaign  against  the  conditions  of  mosquito  breeding 
in  compounds.  Anti-mosquito  measures  practised  have  included 
frequent  prosecutions  of  persons  on  whose  premises  mosquito  larvae 
are  found,  frequent  inspections  and  advice  to  the  public,  bush  clearing 
and  the  stocking  of  wells  and  lagoons  with  suitable  fish.  Some 
dozens  of  fish  taken  from  the  drains  were  emptied  into  a  large  salt 
lagoon  in  which  Culex  thaJassius  was  breeding ;  these  need  constant 
renewing  owing  to  wastage  from  predatory  birds.  General  sanitary 
methods  have  also  assisted  in  mosquito  control. 
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Orpen  (R.  W.)-  Colony  of  the  Gambia:  Annual  Medical  &  Sanitary 
Rept.  for  Year  1916,  Bathurst,  ]917,  25  pp. 

There  was  a  considerable  amount  of  malaria  during  the  year,  most 
of  the  cases  being  imported  into  Bathurst  by  persons  coming  in  from 
the  rivers  and  creeks  where  mosquitos  abound.  In  the  town  itself 
the  Anopheline  breeding-grounds  are  being  gradually  reduced.  Stego- 
myia  fasciata  is  still  the  most  prevalent  species.  One  fatal  case  of 
yellow  fever  occurred. 

A  few  cases  of  human  trypanosomiasis  having  occurred,  two  of 
which  proved  fatal,  the  question  was  raised  of  having  the  mangroves 
cleared  away  from  the  town  and  it  is  hoped  that  in  the  coming  year 
a  considerable  belt  will  be  freed  from  Glossina.  The  mosquito 
indices,  which  have  been  taken  each  month  during  the  rains,  show 
on  the  whole  an  improvement.  The  fish  with  which  the  wells  and 
lagoons  have  been  stocked  have  proved  a  great  success,  and  the  clouds 
of  Culex  that  used  to  invade  the  town  from  time  to  time  have  disap- 
peared. Chromis  bimaculatus  and  Hemicliromis  macrocephalus  are 
the  species  that  have  been  employed,  the  lagoons  being  connected 
up  by  canals  so  that  the  fish  could  pass  freely  from  one  to  the  other. 
Oiling  has  also  been  more  extensively  practised  than  in  previous  years. 

Fantham  (H.  B.).  Some  Parasitic  Protozoa  of  Man,  and  their  probable 
Evolution. —  Med.  Jl.  S.  Africa,  Johannesburg,  xiii,  no.  3, 
pp.  33-48,  37  figs. 

The  subject-matter  of  this  paper  is  indicated  by  its  title,  incidental 
mention  being  made  of  the  insects  concerned  in  the  transmission  of 
these  protozoa. 

Dyar(H.G.).  The  Mosquitos  of  the  Mountains  of  California  (Diptera, 
Culicidae). — Insecutor  Inscitiae  Menstruus,  Washington,  D.C.,  v, 
no.  1-3,  January-March  1917,  pp.  11-21. 

In  this  paper  the  author  notices  among  other  mosquitos  all  the 
the  species  of  Aedes  occurring  in  the  Sierra  Nevada  mountains  of 
California.  A.  tahoensis,  Dyar,  from  the  northern  part  of  these 
mountains  has  peculiar  breeding  places  consisting  of  isolated  pools, 
filled  by  melting  snow,  which  usually  become  quite  dry  by  the  first 
of  July.  This  species  is  always  present  in  these  pools  in  large  numbers, 
being  the  commonest  mosquito  of  the  mountains  during  its  season. 
A.  hexodontus,  Dyar,  breeds  in  marshy  pools,  often  of  very  small  size, 
filled  by  snow-water.  A.  increpitxs,  Dyar,  occurs  in  vast  numbers 
in  valleys,  the  Yosemite  valley  in  May  being  full  of  the  larvae  in  the 
river  and  woodland  pools.  This  species  has  also  been  found  breeding 
in  wave  pools  behind  gravel  beaches  at  the  end  of  a  lake,  and  in  a 
grassy  pool  in  a  meadow,  where  the  larvae  appear  early  and  can  be 
found  throughout  June.  The  larvae  of  A.  palustris,  Dyar,  live  in 
grassy  marshes,  the  adults  flying  in  the  high  mountains.  A.  vexans, 
Meig.  {sylvestris,  Theo.)  is  a  widely  spread  species,  occurring  rarely 
in  the  Yosemite  valley,  though  widely  distributed  over  Europe  and 
N.  America.  It  breeds  in  temporary  woodland  and  roadside  pools 
along  the  Atlantic  seaboard.  A.  cinereus,  Meig.  {fusciis,  0.)  is  a 
species  common  to  Europe  and  America,  breeding  in  temporary 
woodland  pools  in  the  east,  but  being  a  river  valley  species  in  the 
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west.  A.  cataphylla,  Dyar,  is  a  very  characteristic  species  of  the 
locahty,  being  the  second  earhest  species  to  appear  on  the  wing. 
A.  varipalpus,  Coq.,  breeds  in  water  in  holes  in  trees,  generally  in  oaks, 
but  also  in  alders,  willows  and  sycamores.  The  species  extends 
throughout  California,  both  along  the  coast  and  in  the  mountains 
as  far  as  Washington  and  British  Columbia.  A.  ventrovittis,  Dyar, 
is  a  very  early  species,  being  the  first  of  those  found  in  snow  pools. 
The  males  and  larvae  are  unknown.  A.  Jisheri,  sp.  n.,  is  similar  to 
the  last  in  size,  but  is  late  in  occurrence,  the  male  being  unknown. 
CuUseta  inornatus,  Willis.,  is  typical  of  the  low  country  and  occurs 
only  sparingly  in  the  mountains.  It  has  been  found  breeding  in 
muddy  pools  in  cattle  pasture.  C.  incidens,  Thomson,  is  very  common 
everywhere  in  the  west,  both  in  the  plains  and  mountains  ;  it  breeds 
in  any  enclosed  water  all  the  summer,  having  been  found  in  August 
in  an  ice-cold  mountain  spring,  where  the  larvae  were  preyed  upon 
by  those  of  Eucoretlira.  C.  impatiens,  Walk.,  has  a  northern  distribu- 
tion from  Alaska  eastward  to  the  mountains  of  northern  New  York, 
but  has  not  previously  been  recorded  from  California.  The  larvae 
inhabit  cold  spring  pools  and  can  be  found  all  the  summer,  the  adults 
hibernating.  Cidex  tarsaUs,  Coq.,  is  an  abundant  species  throughout 
the  west,  especially  in  the  lowlands,  breeding  in  all  kinds  of  permanent 
and  semipermanepit  pools,  and  adapting  itself  readily  to  irrigation 
water.  It  occurs  throughout  the  mountains  in  open  warmer  pools. 
The  adults  are  supposed  to  hibernate.  C.  saxatiiis,  Grossbeck  {terri- 
tans,  auct.,  non  Walk.)  is  a  species  well  known  on  the  Sierras,  where 
the  larvae  have  been  collected  in  grassy  pools. 

Butler  (C.  S.)  &  Hakansson  (E.  G.).    Some  flrst  Impressions  of  the 
Virgin  Islands,  medical,  surgical  and  epidemiological. — U.  S.  Naval 

Med.  Bull.,  Washington,  D.C.,  xi,  no.  i,  October  1917,  pp.  465- 
475,  9  plates. 

Stegomyia,  which  is  the  common  house-infesting  mosquito  in  the 
recently  acquired  United  States  portion  of  the  Virgin  Islands,  breeds 
preferably  in  rain-water  and  is  common  in  cisterns  but  rare  in  wells, 
even  though  these  be  shallow  and  open  at  all  times.  The  authors 
suggest  as  a  possible  explanation  of  this  that  the  eggs  may  be  laid 
after  rain  in  the  water-holding  depressions  in  the  house-gutters.  They 
stand  drought  well  and  later  rains  may  wash  them  into  the  cisterns 
where  they  hatch.  If  correct,  this  would  complicate  the  question 
of  rendering  the  cisterns  mosquito-proof. 

PiTTALUGA  (G.)  &  DE  BuEN  (S.).    Nota  sobie  los  Dipteros  del  G6enro 

Phlebotomus  en  Espana.  [A  Note  on  the  Phlebotomus  found  in 
Spain.] — Bol.  Inst.  Nacional  Hyg.  Alfonso  XIII.  Madrid,  xiii, 
no.  50,  30th  June  1917,  pp.  137-145,  3  plates. 

The  authors  have  found  Phlebotomus  papatasii  and  P.  legeri  in 
Spanish  Guinea,  Palma  de  Mallorca  and  Malaga,  and  P.  minutus  in 
Grenada,  Palma  de  Mallorca  and  Malaga.  A  brief  description  of  these 
three  species  is  given.  Dengue  occurs  in  Spain  and  possibly  sandfly 
fever.  Oriental  sore  is  known  to  be  present,  and  the  gecko,  Tarentola 
(Platydactylus)  mauritanica,  the  supposed  reservoir,  is  distributed 
nearly  throughout  the  Peninsula. 
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TovoDA  (S.)-  study  of  the  Organism  of  Relapsing  Fever  in  Manchuria. 

— Saikingaku  Zasshi  [Jl.  Bacteriology],  no.  250,  10th  September 
1916,  pp.  47-77.  [Abstract  in  China  Med.  Jl.,  Shanghai,  xxxi, 
no.  4,  July  1917,  pp.  334-335.] 

The  spirochaete  producing  relapsing  fever  in  Manchuria  and  Korea 
is  regarded  as  different  from  that  causing  the  disease  elsewhere.  This 
strain  is  already  known  to  be  pathogenic  to  monkeys,  and  the  author 
has  succeeded  in  infecting  the  mouse,  rat  and  guinea-pig,  though  it 
seems  to  have  less  virulence  for  these  animals  than  the  African  and 
European  virus.  An  animal  once  recovered  from  an  infection  with  the 
Manchurian  spirochaete  is  not  susceptible  to  reinfection  with  the 
other  strains.  Lice  were  recognised  as  the  transmitting  agents,  though 
no  additional  proof  of  this  was  obtained. 

Tanaea  (K.).  Trombidium  akamushi.  Differentiation  of  the  true 
Kedani  Mite  from  a  Species  found  on  the  Ears  of  wild  Rats.— 

Tokyo  lyakukai  Zasshi  [Jl.  Tokyo  Med.  Soc],  xxx,  no.  22,20th 
November  1916,  pp.  49-51,  1  plate.  [Abstract  in  China  Med.  Jl., 
Shanghai,  xxxi,  no.  4,  July  ]917,  p.  347.] 

It  has  been  taken  for  granted  that  the  mites  found  on  the  ears  of 
wild  rats  are  the  true  carriers  of  tsutsugamusbi  or  river  fever  of  Japan. 
The  author  states  that  two  species  are  confused  and  demonstrates  the 
differences  between  them,  which  are  mainly  concerned  with  the  shape 
of  the  hairs,  in  a  series  of  photographs  and  drawings.  It  is  pointed 
out  that  rats  and  their  parasites  are  widely  distributed  over  Japan, 
while  the  disease  is  limited  in  extent. 

Seceete  ( — ).  Notes  on  Mosquito  Distribution.— Ta maw  Igakukai 
Zasshi  [Jl.  Formosa  Med.  Soc],  no.  169,  28th  November  1916, 
pp.  943-947.  [Abstract  in  Chiyia  Med.  Jl.,  Shanghai,  xxxi,  no.  4, 
July  1917,  p.  348.] 

The  species  of  Anopheles  collected  in  Daito  in  1902  by  Tsuzuki  and 
believed  to  be  Anopheles  {Myzomyia)  rossi  was  also  taken  in  south 
Formosa  by  Kishita.  who  also  recorded  it  under  the  same  name  ;  it 
has  since  been  identified  as  A.  (Nyssomyia)  ludlowi.  At  the  port  of 
Arito  the  author  collected  A.  (N.)  fuliginosus  and  A.  (M.)  rossi,  and 
Morita  has  reported  A.  {Myzorhynchus)  sinensis  from  the  same  locality. 
In  October  1915  Kaw^asaki  collected  this  species,  as  well  as 
A.  (M.)  punctidatus  and  A.  listoni.  A.  sinensis,  A.  maculatus,  A.  rossi 
var.  indefinitus  and  A.  tessellatus  are  common  in  Formosa.  These 
four  have  been  reported  from  the  vicinity  of  Hongkong,  together  with 
A.jeyporensis,  A.  karwari,  A.  maculatus  wax.  ?,  A.  minimus,  A.  mmimus 
var.  ?  and  A.  indiensis  [see  this  Review,  Ser.  B,  iii,  p.  141].  Three 
species  of  Stegomyia  are  reported  from  Formosa : — S.  Jasciata, 
S.  albopicta  [scutellaris)  and  S.  iv-alha. 

Secrete  ( — ).  Notes  on  Mosquitoes. — Taiivan  Igakukai  Zasshi  [Jl. 
Formosa  Med.  Soc],  no.  170,  28th  December  1916,  pp.  1025- 
1028.  [Abstract  in  China  Med.  Jl.,  Shanghai,  xxxi,  no.  5, 
September  1917,  pp.  418-419.] 

Four  common  species  were  found  in  the  district  of  Toeucho. 
Anopheles  sinensis,  A.  listoni,  A.  punctulatus  and  A.  willmori,  as  well 
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as  two  species  new  to  Formosa,  Leicesteria  longipalpis,  discovered  in 
the  Malay  Peninsula  in  1904,  and  Phoniomyia  biniaculipes,  Thee, 
recorded  from  New  Guinea.  A.  sinensis,  A.  rossi,  A.  ludlowi,  Desvoidya 
obturbans,  and  Culex  fatigans  were  captured  in  one  locality  in  thick 
weeds  near  rice-fields. 

Hayashi  (Y.).  Mosquito  Eradication  by  Fumigation. — Taiwan  Igakii- 
kai  Zasshi  [Jl.  Formosa  Med.  Soc.J,  no.  173,  28th  March  1917, 
pp.  153-162.  [Abstract  in  China  Med.  Jl,  Shanghai,  xxxi,  no.  6, 
November  1916,  p.  519.] 

For  the  wholesale  destruction  of  mosquitos  that  convey  malaria  and  , 
possibly  dengue  in  Formosa  the  military  authorities  use  a  fumigator 
constructed  as  follows  : — About  25  gm.  of  common  insect  powder 
[said  to  be  the  pollen  of  Aster  chinensis]  is  placed  in  strips  of  waste 
paper  and  rolled  into  ropes  about  2  feet  in  length.  These  cigarette-like 
rolls  are  twisted  together  with  a  somewhat  longer  strip  of  old  cloth, 
which  projects  a  few  inches  beyond  each  end.  This  rope  is  then 
doubled  on  itself  in  the  middle  and  the  projecting  ends  are  tied  and 
used  as  a  means  of  attachment.  For  indoor  use  this  rope  is  laid  on  a 
tile,  suspended  from  some  non-combustible  support  or  put  into  a 
charcoal  brazier.  When  hghted  at  the  doubled  end  these  ropes  will 
burn  for  about  two  hours. 

EscoMEL   (E.).     Latrodectus  mactan^  and  Glipfocranium,  gasteracan- 

thoides  in  the  Department  of   Arequipa,   Peru.  —  Translation  in 

New  Orleans  Med.  &  Surg.  Jl.,  New  Orleans,  \xs.,  no.  6,  December 

1917,  pp.  530-542. 

Two   dangerous   spiders,    Latrodectus   mactans   and   Gliptocranium 

gasteracanthoides,  occur  in  southern  Peru,  where  their  bite  sometimes 

causes  death.     Treatment  with  potassium  permanganate,  internally 

and  externally,  is  the  remedy  which  has  given  the  best  results. 

PiRAS  (L.).  Presence  de  Stegomyia  fasciata  (calopus)  dans  le  Port  de 
Ggnes  et  ses  Environs.  [The  Occurrence  of  Stegomyia  fasciata  in 
the  Harbour  and  District  of  Genoa.] — Bull.  Office  Internat.  d'Hyg. 
Publique,  Paris,  ix,  no.  4,  April  1917,  p.  485.  [Abstract  from 
VIgieneModerna,  January  1917,  p.  1.] 

Large  numbers  of  Stegomyia  fasciata  (cahpus)  have  been  found  in 
the  harbour  of  Genoa,  both  in  ships  and  buildings,  from  June  to 
September.  There  has  however  never  been  an  epidemic  of  yellow 
fever  either  in  the  city  or  in  the  surrounding  district. 


Bl.\nco  Ledesma  (D.  a.).  Dos  nuevos  Casos  de  Miasis.  Miasis 
ulcerosa  —  Sarcophaga  carnaria.  Miasis  nasal  —  Lucilia  homi- 
nivorax  o  Chrysomyia  macellaria.  [Two  new  Cases  of  Myiasis.  An 
Ulcerous  Myiasis  due  to  Sarcophaga  rxirnaria  and  a  Nasal  Myiasis 
due  to  Chrysoynyia  macellaria.  \  —  Gaceta  Med.  de  Caracas 
(Venezuela),  xxiv,  no.  9,  15th  May  1917,  pp.  79-80. 

A  case  of  ulcerous  myiasis  is  recorded  due  to  the  larvae  of  Sarcophaga 
carnaria  found  in  a  sore  for  which  the  patient  was  in  hospital.    In  the 
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second  case  numerous  larvae  of  Chrysomyia  maceJlaria  were  expelled 
from  the  nose.  The  respective  species  were  identified  from  adults 
bred  from  the  larvae. 

Gabbi  (U.).  Dissenteria  amebica.  [Amoebic  Dysentery,] — Malaria 
e  Malattie  dei  Paesi  Caldi,  Rome,  viii,  no.  5-6,  September- 
December  1917,  pp.  218-240,  7  figs. 

This  paper  on  amoebic  dysentery  is  one  of  a  series  of  monographs 
on  the  diseases  of  armies  in  the  field.  The  flies,  Musca  domestica  and 
Calliphora  erythrocephala,  are  mentioned  as  being  among  the  agents 
disseminating  this  disease. 

Ctalli-Valerio  (B.).  La  Distribution  g6ographique  des  Anoph61ines 
en  Suisse  au  Point  de  Vue  du  Danger  de  Formation  de  Foyers  de 
Malaria.  [The  geographical  Distribution  of  AnopheUnes  in 
Switzerland  from  the  Point  of  View  of  the  Danger  of  the  Forma- 
tion of  Malarial  Foci.] — Bull.  Office  Internal.  d'Hyg.  Puhliqiie,  Paris, 
ix,  no.  12,  December  1917,  pp.  1566-1582.  [From  Bull.  Service 
Suisse  d'Hyg.  Puhlique,  nos.  39-40,  6th-13th  October  1917, 
pp.  440  and  453.] 

The  introduction  of  numerous  interned  prisoners  of  war  sufiering 
from  malaria  led  to  the  author  being  entrusted  with  the  extension  to 
the  whole  of  Switzerland  of  the  Anopheline  survey  that  he  had 
previously  carried  out  in  some  districts,  establishing  the  presence  of 
Anopheles  maculipennis,  A.  bifurcatus  and  A.  plumbeus  (nigripes)  [see 
this  Review,  Ser.  B,  i,  p.  40  ;  iii,  p.  224  ;  v,  p.  42].  To  avoid  delay 
the  two  first-named  only  were  included  in  this  extended  survey, 
which  was  limited  to  pubhc  waters,  some  of  which  moreover  were 
not  examined  as  access  to  them  was  not  possible  for  military  reasons. 
The  presence  of  Anophelines  and  the  presence  or  absence  of  local 
conditions  favourable  to  them  are  the  points  of  practical  importance 
noted  in  this  paper,  which  forms  a  very  complete  record  for  the  entire 
country. 

ScHiJFFNER  (W.).  Die  Brutplatze  der  Mticken,  deren  Behandlung  und 
kurze  Bemerkungen  tiber  die  Aussichten  einer  Malariabekampf ung. 

[The  Breeding  Places  of  Mosquitos,  their  Treatment  and  the 
Prospects  of  a  Malarial  Prophylaxis.]  —  Geneesk.  Tijdschr.  v. 
Nederl. -Indie,  Batavia,  Ivi,  no.  7,  1917,  pp.  1013-1026. 

This  is  a  review  of  the  additions  made  of  recent  years  to  our  know- 
ledge of  the  breeding-places  of  Anopheles.  In  many  cases  the  question 
of  cost  prohibits  thorough  anti-malarial  drainage,  and  in  others  the 
felling  of  forests,  instead  of  reducing  the  number  of  these  mosquitos, 
results  in  their  increase. 

Otten  (L.).      Over  den  Infectiositeitsduur    der    Indische  Rattevloo 

{Loemopsylla  cheopis).  [The  Duration  of  the  Period  of  Infectibility 
in  the  Indian  'Rsit-^ea.]— Geneesk.  Tijdschr.  v.  Nederl.-Indie, 
Batavia,  Ivii,  no.  2,  1917,  pp.  309-315. 

In  Java,  where  the  temperature  is  lower  than  in  British  India  and 
where  the  seasons  are  less  sharply  differentiated — so  that  it  is  scarcely 
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possible  to  speak  of  a  seasonal  prevalence  of  plague — the  duration  of 
the  period  of  infectibility  of  the  rat-flea,  Xenopsylla  (Loemopsylla) 
cheojpis,  was  observed  to  be  longer  than  in  British  India.  The  observa- 
tions are  shown  in  a  table,  from  which  it  appears  that  the  infestation 
of  Mus  rattus  griseiventer  (common  house  rat),  M.  concolor  (small 
house  rat)  and  M.  rattus  diardii  (field  rat)  differ  but  httle,  a  result  in 
accordance  with  their  infection  under  natural  conditions.  The  period 
of  infectibility  of  the  flea  extended  to  43  days,  the  longest  period  yet 
reached  in  transmission  experiments  without  artificial  conditions  of 
temperature  and  moisture.  The  period  of  43  days  occurred  on 
M.  concolor,  those  for  M.  rattus  griseiventer  being  36,  and  for  M.  diardii, 
37  days  respectively. 


VAN  Breemen  (M.  L.).  Een  voorloopig  Onderzoek'  betreffende  de 
verschillende  Soorten  van  Anophelinen,  te  Soerabaia  voorkomende. 

[A  preliminary  Investigation  on  the  various  Species  of  Anophelines 
occurring  in  Soerabaya.]  —  Geneesk.  Tijdschr.  v.  Nederl.-Indie,^ 
Batavia,  Ivii,  no.  3,  1917,  pp.  325-329. 

During  1916  the  author  collected  at  Soerabaya  (Java)  the  larvae  of 
Anopheles  barbirostris,  A.  sinensis,  A.  rossi  and  A.  rossi  var.  indefinitus  ; 
in  the  early  part  of  the  same  year  larvae  of  A.  kochi  were  also  taken. 
It  is  remarkable  that  malaria  should  be  common,  while  none  of  the 
generally  recognised  carriers  are  to  be  found.  A,  ludlowi,  which 
Stanton  found  at  Semarang,  is  absent  from  Soerabaya,  where  A.  rossi 
appears  to  be  the  predominant  species  and  comprised  nearly  all  the 
specimens  taken  indoors.  Investigations  in  August,  when  the  disease 
was  at  its  height,  demonstrated  sporocysts  in  the  fifteenth  specimen 
of  A.  rossi  examined,  though  whether  this  mosquito  was  infected 
with  the  human  malaria  parasite  was  impossible  of  proof.  Further 
investigation  is  necessary  to  ascertain  whether  A.  rossi  is  actually  the 
principal  malaria  carrier  at  Soerabaya  and  whether  it  has  replaced 
A.  ludlowi  in  this  role  in  the  eastern  portion  of  Java. 

SwELLENGREBEL  (N.  H.).  Myzomyia  rossi,  Giles,  M.  ludlowi,  Theo., 
en  M.  indefinita,  Ludl. — Geneesk.  Tijdschr.  v.  Nederl.-Indie, 
Batavia,  Ivii,  no.  4,  1917,  pp.  490-495,  1  plate. 

These  three  mosquitos  are  closely  allied  morphologically,  and  at 
least  one  of  them  is  becoming  suspect  of  transmitting  malaria.  The 
present  paper  records  the  differences  between  them  with  a  view  to 
preventing  any  confusion. 

DE  Raadt  (0.  L,  E.).    De  Rol  van  de  Huisrat  in  de  Epidemiologie  der 

Pest.  [The  Role  of  the  House-rat  in  the  Epidemiology  of  Plague.] 
— Geneesk.  Tijdschr.  v.  Nederl.-Indie,  Batavia,  Ivii,  no.  4,  1917, 
pp.  520-533,  1  fig. 

The  author  disagrees  with  Otten's  statements  that  rats  play  only  a 
minor  part  in  the  spread  of  plague  in  Java  and  that  the  house-rat  is 
seldom  met  with  in  the  fields  there  [see  this  Review,  Ser.  B,  v,  p.  65]. 
As  regards  the  latter  point,  he  instances  cases  in  support  of  his  own 
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view,  and  concludes  that  in  the  fields  Otten  sought  the  house-rat  in 
localities  where  the  conditions  were  abnormal.  The  house-rats,  Mus 
raftiis  griseiventer  and  M.  concolor,  were  found  by  the  author  to  an 
extent  varying  from  5  to  9  "6  per  cent.  Otten  also  obtained  a  similar 
proportion  (8.5  per  cent.)  in  one  instance  where  his  own  figures  show  a 
low  Xenopsylla  cheopis  index  (0"12)  in  the  field-rats,  i.e.,  where  the 
mortality  of  the  house-rat  was  small ;  in  cases  where  Otten  was  unable 
to  find  the  house-rat  this  was  due  to  high  mortality  corresponding  to  a 
high  index  (0"80)  in  the  field-rat.  The  great  importance  of  the  house- 
rat,  especially  M.  rattus  griseiventer,  in  spreading  rat-plague  is  therefore 
again  brought  into  the  foreground. 

It  is  remarked  that  Otten's  paper  might  lead  the  reader  to  infer 
that  the  primary  reservoirs  of  the  out-door  flea,  Pygiopsylla  ahalae, 
are  in  the  fields.  These  are  in  fact  in  the  woods,  where  favourable 
developmental  conditions  are  constant,  which  is  not  the  case  in  the 
fields. 


Otten  (L.).  Over  de  Biologic  van  Mus  concolor.  [The  Biology  of 
M.  concolor.] — Geneesk.  Tijdsclir.  v.  Nederl-Indie,  Batavia,  Ivii, 
no.  4,  1917,  pp.  534-568. 

The  author  disagrees  with  most  of  the  conclusions  reached  by 
De  Raadt  in  the  latter's  investigations  concerning  the  biology  of  the 
Javanese  house  and  field-rats  [see  this  Review,  Ser.  B,  iv^  p.  128].  His 
own  results  include  some  already  published  [see  this  Review,  Ser.  B, 
V,  p.  65]  and  he  also  states  that  the  rat  population  of  woods  and  coffee 
estates  is  either  non-existent  or  very  scanty.  Together  with  Mus 
jerdoni  and  the  field-rat  [M.  rattus  diardii]  a  few  specimens  of  the  house- 
rat,  M.  concolor,  are  present,  while  the  other  house-rat,  M.  rattus 
griseiventer,  is  not.  The  field-rat  and  M.  concolor  living  out-doors  are 
exclusively  parasitised  by  Pygiopsylla  ahalae,  a  true  out-door  flea, 
which  however  occurs  as  a  facultative  house-flea  in  hilly  districts. 


NoLLER  (W.).  Blut-  und  Insektenflagellatenziichten  auf  Flatten. 
[The  Plate  Culture  of  Flagellates  from  Blood  and  from  Insects.] 
—  Archiv.  /.  Schiffs-  u.  Trop.- Hygiene,  Leipzic,  xxi,  no.  4-5, 
February-March  1917,  pp.  53-94,  3  figs.,  1  plate. 

This  is  a  technical  paper  the  subject-matter  of  which  is  indicated 
by  the  title. 


Werner  (H.)  &  Wiese  (0.).  Die  Uebertragung  von  Rekurrensspi- 
rochaten  dureh  Kopflause.  [The  Transmission  of  Recurrent  Fever 
by  Head  Lice.] — Arch,  f.  ScJii^s-  u.  Trop.- Hygiene,  Leipzic,  xxi, 
no.  8,  April  1917,  p.  139. 

Cases  of  recurrent  fever  among  civilian  workers  on  the  Eastern  Front 
provided  an  opportunity  of  ascertaining  the  increase  of  Spirochaeta 
recurrentis  in  the  head-louse,  Pediculus  capitis.  Eleven  examples 
taken  from  a  healthy  person  were  placed  upon  a  recurrent  fever 
patient  at  the  height  of  the  fever.  Eight  days  later,  two  of  these 
individuals  were  found  to  be  heavily  infected  with  spirochaetes. 
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TiCHO  (A.)-  Beitrag  zur  Ophthalmomyiasis.  [A  Contribution  to  the 
Knowledge  of  Ophthalmomyiasis.]— ^rcAw./.  Schijfs.  u.  Tropen- 
Hyg:,  Leipzic,  xxi,  no.  10,  May  1917,  pp.  165-171,  1  fig. 

A  parasite,  believed  to  be  the  first-stage  larva  of  Rhinoestrus 
purpureus,  Brauer,  was  found  in  the  eye  of  a  patient  who  applied  for 
treatment  at  Jerusalem  stating  that  a  fly  had  flown  against  his  left 
eye  on  the  previous  day.  In  a  second  case  three  similar  larvae  were 
taken  from  the  eye  of  a  patient  infested  under  similar  circumstances ; 
and  in  a  third  one  an  Oestrid  larva,  which  could  not  be  more  closely 
identified,  was  found  to  be  the  cause  of  the  trouble. 

SiKOEA  (H.).     Ueber  Anpassung  der  Lause  an  ihre  Umgebung.    [The 

Adaptation  of  Lice  to  their  Surroundings.] — Arch.  f.  Schijfs-  u. 
Trop.-Hygieyie,  Leipzic,  xxi,  no.  10,  May  1917,  pp.  172-173. 

In  this  prehminary  note  the  adaptation  of  lice  to  the  colour  of  their 
surroundings  is  confirmed.  Lighting  has  no  influence.  Two  cages 
were  used  with  white,  gray  and  black  compartments  ;  one  was  often 
exposed  to  sunlight,  while  the  other  was  always  kept  in  the  dark.  In 
both  cages  the  lice  in  the  white  divisions  were  quite  light- coloured, 
those  in  the  grey  ones  were  of  a  medium  shade,  and  those  in  the  black 
ones  were  very  dark. 

Hermaphrodite  examples  were  found  both  among  lice  taken  in 
nature  and  among  those  bred  in  captivity. 

Weidxer  (E.).  Behandlung  der  auf  den  Menschen  ubertragenen 
Pferderaude  mit  Petroleum.  [The  Treatment  of  Horse-mange  in 
Man  with  Petroleum.] — Miinchener  Med.  Wochenschr.,  Munich, 
Ixiv,  no.  4,  23rd  January  1917,  pp.  132-133. 

Severe  human  cases  of  horse-mange  were  completely  cured  in  from 
two  to  four  days  by  the  application  of  petroleum  once  daily.  The 
petroleum  must  be  rubbed  in  until  the  skin  is  dry.  This  requires 
about  fifteen  minutes  if  the  entire  body  is  affected,  while  to  treat  an 
arm,  a  leg,  the  back,  or  the  chest  two  or  three  minutes  only  are 
necessary.  A  teaspoonful  is  the  proper  quantity  for  either  the  back, 
the  chest,  or  each  hmb.  If  the  troops  are  not  marching,  each  appHcation 
may  be  followed  at  a  few  hours'  interval  by  a  bath  and  change  of  linen. 

ScHLiCHTEGROLL  ( — ).  Ein  Beitrag  zur  Wanzenvertilgung.  [A  Note 
on  Bug  Eradication.]  —  Miinchener  Med.  Wochenschr.,  Munich, 
Ixiv,  no.  7,  13th  February  1917,  p.  239. 

If  a  few  drops  of  a  solution  containing  spirits  of  ammonia  50  parts 
and  oil  of  turpentine  10  parts,  are  allowed  to  fall  into  cracks  infested 
with  bugs,  the  latter  will  speedily  emerge.  The  mixture  must  be  well 
shaken  before  use.    It  also  allays  the  irritation  caused  by  the  bites. 

Baumgarten  (A.).  Ueber  ein  neues  Entseuchungs-  und  Entlausungs- 
verfahren.  [A  new  Process  for  destroying  Germs  and  Lice.] — 
Miinchener  Med.  Wochenschr.,  Munich,  Ixiv,  no.  13,  27th  March 
1917,  pp.  434-435. 

Naphthaline  vapour  is  a  quick  and  certain  destroyer  of  lice,  while  it 
is  cheap  and  does  not  injure  the  articles  treated.     Lice  are  killed 
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witliin  10-15  minutes  at  a  temperature  of  104°  F.,  as  soon  as  the  air  is 
saturated  with  the  vapour,  which  has  great  penetrative  power,  so  that 
Hce  placed  in  a  buttoned-up  pocket  of  thick  material  are  not  protected. 
Bed-bugs  and  flies  also  succumb  within  a  few  minutes.  Cholera  vibrios, 
and  the  bacilh  of  dysentery  and  typhus  are  totally  destroyed  by  a 
two-hours  exposure  at  177°  F.,  while  anthrax  spores  require  four 
hours.  The  naphthahne  adhering  to  the  treated  articles  is  easily 
brushed  ofi. 

In  these  experiments  the  author  evaporated  about  7  oz.  of 
naphthahne  in  an  iron  retort  joined  to  the  disinfecting  chamber  by  a 
short  iron  pipe.  The  chamber  measured  16  in.  by  20  in.  by  20  in.  and 
was  constructed  of  wood  with  an  external  plating  of  iron.  A  hole  in 
the  top  of  the  box  allowed  the  recording  thermometer  to  protrude. 


Klose  (F.).     Ein  Beitrag  zur  Epidemiologie  der  Weilschen  Krankheit. 

[A  Contribution  to  the  Epidemiology  of  Weil's  Disease.] — Miin- 
chener  Med.  Wochenschr.,  Munich,  Ixiv,  no.  21,  22nd  May,  1917, 
pp.  691-692. 

Reiter  has  reported  positive  results  in  the  experimental  transmission 
of  Weii's  disease  by  biting  flies,  but  only  under  very  restricted  condi- 
tions [see  this  Review,  Ser.  B,  v,  p.  113].  In  the  cases  observed  by  the 
author  in  January  1917  both  biting  flies  and  mosquitos  may  be 
excluded,  the  temperature  sometimes  being  as  low  as  — 1°  F.  Insect 
transmission  does  not  therefore  provide  a  complete  solution  of  the 
question. 


Werker  (H.)  &  Benzler  (J.).  Zur  Aetiologie  und  Klinik  der  Febris 

quintana.     [The  Aetiology  and  Clinical  Symptoms  of  Five  Day 

Fever.] — MUnchener  Med.  Wochenschr.,  Munich,    Ixiv,   no.   21, 
22nd  May  1917,  p.  695. 

Two  cases  are  recorded  in  which  the  infection  was  transmitted  by 
the  bites  of  lice.  In  one  of  them  the  senior  author  was  the  person  who 
contracted  the  disease,  and  as  he  had  suffered  from  it  about  six 
months  previously  it  would  appear  that  immunity  is  not  conferred 
for  long. 


Lenz  (F.).      Beobachtungen  uber  Malaria  in  malariafreier   Gegend. 

[Observations  on  Malaria  in  a  Region  free  from  the  Disease.] — 
■ — Miinchener  Med.  Wochenschr.,  Munich,  Ixiv,  no.  12,  20th  March 
1917,  pp.  394-396. 

About  eighty  cases  of  malaria  were  observed  in  the  summers  of  1915 
and  1916  in  the  prisoners'  camp  at  Puchheim.  There  were  many 
water-holes  in  the  moor,  the  dark  soil  of  which  is  well  warmed  by  the 
sun.  Culex  spp.  were  very  abundant.  Of  the  less  common  Anophelines, 
two  species  were  observed,  one  being  apparently  A.  maculipennis. 
The  outbreak  of  relapses  caused  by  warm  weather  is  considered  to 
indicate  an  adaptation  of  the  malarial  plasmodia  to  the  flight  season 
of  Anopheline  mosquitos. 
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MtJHLENS  {—).    Beobachtungen  uber  Malaria  in  malariafreier  Gegend. 

[Observations  on  Malaria  in  a  Region  free  from  the  Disease.]— 
Munchener  Med.  Wochenschr.,  Munich,  Ixiv,  no.  25,  19th  June 
1917,  pp.  829-830. 

Referring  to  the  preceding  paper  the  author  disputes  Lenz's  state- 
ment that  "  the  outbreak  of  relapses  caused  by  warm  weather  indicates 
an  adaptation  of  the  malarial  plasmodia  to  the  flight-season  of 
Anophelines  "  and  adduces  evidence  against  this.  Relapses  may  occur 
before  the  warm  season  and  chiefly  do  so  during  the  transition  from 
winter  to  spring. 

Lenz  (F.).    Erwiderung  auf  die  Bemerkungen  von   Prof.  Miihlens. 

[Reply  to  the  Remarks  of  Prof.  Miihlens.] — Munchener  Med. 
Wochenschr.,  Munich,  Ixiv,  no.  25,  19th  June  1917,  p.  830. 

In  reply  to  the  above  criticism,  the  author  points  out  that  he 
himself  mentioned  cases  where  relapses  occurred  before  the  warm 
season,  but  he  considers  that  such  relapses  are  not  the  rule  and  that 
they  may  be  due  to  warmth  indoors  or  to  direct  sunlight.  Nor  did  he 
claim  warmth  to  be  the  sole  factor.  He  also  stated  that  the  malaria 
curve  falls  earlier  than  the  temperature  curve.  His  hypothesis  is  not 
weakened,  but  actually  strengthened  by  these  facts.  The  first  increase 
in  warmth  gives  rise  to  the  outbreak  of  relapses,  and  as  only  few  cases 
of  latent  plasmodia  carriers  are  left  over,  it  follows  that  only  a  few 
relapses  occur  later  on.  The  adaptation  of  the  plasmodia  to  the 
Anophelines  lies  precisely  in  the  fact  that  the  schizonts  circulate  in  the 
blood  during  the  flight-season  of  the  Anopheline  generation  that  has 
liibernated.  In  the  case  of  later  generations  of  Anophelines  the 
conservation  of  the  plasmodia  is  ensured  by  new  infection.  In  Upper 
Bavaria,  where  the  summer  is  short,  the  curve  of  relapses  falls  close 
to  the  new  infections.  In  the  Mediterranean  regions  the  great  mass  of 
new  infections  occurs  much  later  than  that  of  the  relapses.  In  1916 
only  one  generation  of  Anophelines  was  observed  in  Upper  Bavaria, 
though  there  are  several  in  the  Mediterranean  regions. 

Teichmann  (E.).   Ein  neues  Mittel  zur  Bekampfung  der  Stechmttcken. 

[A  new  Means  of  combating  Mosquitos.]  —  Miinchener  Med. 
Wochenschr.,  Munich,  Ixiv,  no.  32,  7th  August  1917,  pp.  1041-1042. 

After  successful  experiments  with  hydrocyanic  acid  gas  against  lice 
[see  this  Review,  Ser.  B,  v,  p.  130]  the  author  tested  this  poison  against 
adults  of  Culex  annuhtus  and  C.  pipiens.  These  mosquitos  proved 
about  400  times  more  susceptible  than  the  adults  and  eggs  of  Pediculus 
humanus  {vestimenti).  A  strength  of  0"02-0'03  volumes  per  cent, 
proved  deadly,  none  of  the  mosquitos  reviving  on  being  removed  after 
an  exposure  of  15  minutes. 

Bass  (R.).  Die  sanitatspolizeiliche  Bekampfung  des  Fleckfiebers  im 
Felde.  [Sanitary  Police  Measures  against  Typhus  in  the  Field.] 
Munchener  Med.  Wochenschr.,  Munich,  Ixiv,  no.  33,  14th  August 
1917,  pp.  1088-1089. 

This  is  an  account  of  a  successful  campaign  against  typhus  on  the 
Russian  front  by  carefully  watching  the  inhabitants  in  the  area 
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concerned  and  removing  and  isolating  cases  as  soon  as  possible.  One 
sanitary  officer  was  usually  sufficient  for  areas  containing  about  1,300 
inhabitants.  This  system  requires  men  and  transport  facilities^  both 
of  which  are  available  in  an  army. 

DA  RocHA-LiMA  (H,).  Kllnlk  und  Aetiologie  des  sogen.  "  Wolhy- 
nischen  Fiebers  "  (Werner-Hissche  Krankheit).  II.  Ergebnis  der 
atiologischen  Untersuchungen  und  deren  Beziehungen  zur  Fleck- 
fieberforschung.  [The  Clinical  Aspects  and  Aetiology  of  the  so- 
called  "  Volhynian  Fever "  (Hiss-Werner's  Disease).  II.  The 
Result  of  the  aetiological  Investigations  and  their  Relation  to  the 
Investigation  of  Typhus.] — Miinchener  Med.  Wochenschr.,  Munich, 
Ixiv,  no.  44,  30th  October  1917,  pp.  1422-1426,  3  figs. 

The  examination  of  several  thousand  sections  of  lice  shows  that 
Rickettsia  jprowazeki  (which  occurs  exclusively  in  lice  infected  with 
typhus)  is  the  sole  micro-organism  of  this  type  that  regularly  develops 
as  a  parasite  in  the  cells  of  the  stomach  and  small  intestine  of  the 
louse.  Many  other  similar  micro-organisms  from  sick  and  healthy 
persons  are  found  in  lice,  and  the  only  present  means  of  differentiating 
between  them  and  R.  prowazeki  lies  in  this  biological  character  of  cell- 
parasitism.  As  this  last  is  ascertainable  only  by  means  of  suitable 
dissections,  no  reliance  can  be  placed  in  results  obtained  from  smears. 
Lice  from  Volhynian  fever  patients  (and  sometimes  from  other  sick 
persons  and  from  healthy  ones)  may  contain  in  the  stomach  gut  a 
micro-organism  very  similar  to  R.  prowazeki ;  this  the  author  calls 
R.  pediculi.  R.  pedicidi  chiefly  differs  from  R.  fwivazeki  by  developing, 
not  in  the  epithelial  cells,  but  on  them  and  in  the  lumen  of  the  stomach, 
R.  pediculi  cannot  be  held  to  cause  Volhynian  fever  unless  a  number 
of  hypotheses  are  taken  into  account.  It  would  appear  that  blood 
examination  with  the  technical  means  at  present  available  does  not 
provide  a  sure  method  of  determining  the  causative  agent  of  typhus. 
The  Volhynian  virus  is  present  in  the  blood  not  only  during  the  fever 
stage  but  also  long  after,  so  that  the  dissemination  of  the  disease  by 
healthy  carriers  must  be  reckoned  with. 

KiRSCHBAUM  ( — ).  Zur  Epidemiologie  der  Malaria. — Miinchener  Med. 
Wochenschr.,  Munich,  Ixiv,  no.  43,  23rd  October  1917, 
pp.   1405-1408. 

This  is  an  account  of  an  epidemic  of  benign  tertian  malaria  among 
German  troops  in  north-western  Russia  which  began  in  February  and 
March  1916  amid  ice  and  snow.  It  rose  very  rapidly  to  the  culminating 
point  in  May  and  then  fell  somewhat  less  rapidly  through  June,  July 
and  August,  reaching  its  end  in  October.  The  expected  revival  in 
August  and  September  did  not  occur,  and  this  abnormahty  is  attributed 
to  the  inclement  weather  impeding  the  development  of  the  parasites 
in  the  mosquitos,  while  it  may  also  have  been  unfavourable  to  the 
mosquitos  themselves.  Except  in  July  the  temperature  curve  was 
below  60°  F.  and  only  once  in  July  did  it  reach  68°  F.  The  outbreak 
is  held  to  be  due  to  ii]iections  of  the  summer  of  1915  that  had  remained 
latent  and  not  to  direct  infections  from  mosquitos  that  had  hibernated. 
The  latent  period  therefore  lasted  at  least  6  months  (February  1917) 
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and  in  some  cases  extended  up  to  11  months  (July,  1917),  during  which 
time  the  troops  were  living  under  conditions  of  hard  work  and  continued 
exposure,  which  are  usually  considered  favourable  to  an  outbreak. 
These  conditions  were  very  marked  during  the  advance  in  1915,  and  it 
is  suggested  that  the  resultant  continued  metabolic  changes  may  have 
curbed  injurious  developments,  while  later  on  the  men  were  resting  in 
winter,  a  season  during  which  the  parasites  were  inactive. 

Koch  (J.).  Zur  Uebertragung  des  Erregers  des  europalschen  Ruckfall- 
fiebers  (Febris  recurrens)  durch  die  Kleiderlaus.  [The  Transmis- 
sion of  the  Agent  of  Eurojjean  Recurrent  Fever  by  the  Clothes 
Louse.] — Deutsche  Med.  Wochenschr.,  Berlin,  xliii,  no.  34,  23rd 
August  1917,  pp.  1066-1069,  6  figs. 

An  outbreak  of  recurrent  fever  among  Rumanian  prisoners  of  war 
enabled  the  author  to  ascertain  that  the  clothes  louse  [Pediculus 
humanus]  is  by  far  the  most  common  and  dangerous  transmitter  of  the 
disease.  It  is  not  necessarily  the  only  one,  for  in  the  course  of  an 
experiment  bed-bugs  that  were  allowed  to  feed  once  on  patients  whose 
blood  contained  spirochaetes  were  immediately  afterwards  found  to  be 
infected,  while  others,  used  as  controls,  were  not. 

Kraus  (R.)&Rosenbusch(F.).  Kropf,  Kretinismus  und  die  Krankheit 
von  Chagas.  [Goitre,  Cretinism  and  Chagas'  Disease.] — Wiener. 
Klin.  Wochenschr.,  Vienna,  xxx,  no.  35,  30th  August  1917, 
pp.  1104-1105. 

Maggio  and  Rosenbusch  have  shown  that  Triaioma  infestans  infected 
with  a  trypanosome,  probably  identical  with  Trypanosoma  cruzi, 
occurs  in  many  parts  of  Argentina  [see  this  Review,  Ser.  B,  iii,  p.  205]. 
On  the  other  hand  goitre  has  only  been  found  in  the  northern 
mountainous  provinces  of  Salta  and  Jujuy.  It  has  never  been  possible 
to  demonstrate  the  presence  of  the  parasite  in  the  persons  affected, 
nor  do  the  acute  forms  of  Chagas'  disease  found  in  Brazil  occur  in 
these  provinces.  Infected  Triatoma  abound  in  the  Calchaqui  valleys 
in  Salta,  but  goitre  and  cretinism  are  absent.  This  is  also  the  case  in 
Cordoba  and  Buenos  Aires,  so  that  the  conclusion  is  reached  that  in 
Argentina  Triatoma  does  not  convey  Chagas'  disease,  perhaps  owing 
to  climatic  conditions.  Further  information  is  required  as  to  whether 
endemic  goitre  and  cretinism  occur  in  the  mountainous  districts  of 
Brazil,  and  whether  infected  Triatoma  and  Chagas'  disease  are  present 
in  the  plains. 

Hase  (A.).  Experimentelle  Untersuchungen  zur  Frage  der  Lause- 
bekampfung.  [Experimental  Investigations  concerning  the 
Control  of  Lice.] — Centralbl.  Bakt.,  Parasit.  u.  Infektionskr.,  Jena, 
Ite  Abt.,  Ref.,  Ixvi,  no.  14,  9th  November  1917,  pp.  344-346. 
[Abstract  from  Zeitschr.  Hyg.  u.  Infektionskr.,  Ixxxi,  1916,  p.  319.] 

The  first  part  of  this  paper  records  experiments  against  lice  with 
various  reagents.  It  was  found  that  3  and  5  per  cent,  solutions  of 
cresol-soap  killed  lice  and  their  eggs  within  an  hour.  At  1  per  cent, 
strength  4  hours  are  required  ;  this  weaker  solution  is  suitable  for 
washing  linen.    These  results  also  apply  to  carbohc  acid,  except  that 
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the  3  and  5  per  cent,  solutions  require  2  hours.  Soft  soap  is  only  useful 
as  a  mechanical  aid  when  bathing.  The  second  section  deals  with 
experiments  with  a  vacuum  apparatus,  none  of  which  were  of  practical 
use. 

Young  (A.).  Arthropod  Parasites  suggested  as  a  Factor  in  the 
Aetiology  of  Soldier's  Heart  and  allied  War  Diseases. — Canadian 
Med.  Assoc.  JL,  Toronto,  vii,  no.  11,  November  1917,  pp.  1020- 
1024. 

It  is  suggested  that  the  digestive  secretion  of  parasitic  animals, 
hitherto  considered  innocuous,  may  act  as  a  toxin  when  introduced  into 
the  tissues  of  the  human  subject,  and  that  the  life- cycle  of  insects  may 
explain  the  peculiar  outbreaks  and  disappearances  of  epidemics,  even 
when  of  bacterial  origin,  as  there  are  probably  many  symbiotic 
relationships  between  insects  and  bacteria. 

Hirst  (S).  On  Three  new  Parasitic  Acari. — Ann.  &  Mag.  Nat.  Hist., 
London,  xx,  no.  120,  December  1917,  pp.  431-434. 

The  new  mites  described  are  Chirodiscoides  caviae,  gen.  et  sp.  n., 
infesting  the  guinea-pig;  Demodex  muscardini,  sp.  n.,  found  on 
Musca,rdinus  avellanarms  {dovmouse)  ;  and  D.  erinacei,  sp.  n.,  which 
is  possibly  a  variety  of  D.  caninus,  on  an  EngUsh  hedgehog. 

Shipley  (A.  E.).  Health  and  Insect  Life  in  War  and  Peace. — Jl.  State 
Medicine,  London,  xxv,  no.  12,  pp.  353-369. 

This  paper  gives  a  popular  account  of  the  more  common  insects  that 
attack  man  or  his  domestic  animals,  as  well  as  those  that  interfere  with 
his  food  supply. 

WiLLOUGHBY  (W.  M.).  Outbreaks  of  Plague  on  S.S.  Sardinia  and 
Matiana,  1917. — Lancet,  London,  cxciii,  no.  4919,  8th  December 
1917,  pp.  867-869. 

Fatal  outbreaks  of  plague  on  two  ships  between  Bombay  and 
London  are  attributed  to  partial  fumigation  of  these  vessels.  In  each 
case  cargo  was  discharged  at  an  intermediate  port,  the  holds  being 
fumigated  before  unloading,  and  the  outbreaks  took  place  subsequent 
to  fumigation.  If  the  assumption  be  true  that  the  rats  were  driven  to 
the  Hving  quarters,  it  is  important  that  all  possible  paths  of  communica- 
tion for  rats  be  closely  investigated  in  any  partial  fumigation  of  a  ship 
and  the  living  quarters  fumigated  simultaneously  with  the  holds,  if 
the  rats  have  a  path  of  escape  to  them.  The  author  also  doubts  whether 
the  rat  infection  existing  on  these  ships  would  have  been  disclosed  at 
the  proper  moment  for  most  effective  action  had  the  human  cases  not 
occurred.  In  practice  the  present  safeguard  against  the  landing  of 
infected  rats  is  the  power  of  the  port  sanitary  authorities  to  put 
questions  and  make  examinations  concerning  rat  mortality  and  sick 
rats.  In  the  absence  of  repetition  of  the  questions  from  day  to  day 
during  a  ship's  stay  in  port  a  discovery  of  importance  may  not  be 
disclosed  at  the  proper  time  for  effective  action,  if  at  all. 
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Waterfield  (N.  E.).  Two  Cases  of  Filariasis. — Brit.  Med.  Jl.,  London, 
no.  2976,  12tli  January  1918,  p.  54. 

These  cases  of  filariasis  are  recorded  from  the  Red  Sea  httoral  of 
Arabia.  Mosquitos  {Culex,  Stegomyia  and  Anophelines)  abound  in 
Jeddah,  and  this  natural  source  of  infection  is  accentuated  by  the 
presence  of  pilgrims  from  Central  Africa,  where  filiariasis  is  rife.  At 
Suakin,  however,  on  the  Sudan  Red  Sea  littoral,  where  the  conditions 
are  exactly  similar,  even  to  the  presence  of  pilgrims,  the  disease  is 
unknown.  The  blood  of  both  patients  was  found  to  contain  embryos 
of  Filaria  bancrofti. 


Lefroy  (H.  M.).   Two  Experiments  in  House  Fumigation. — A^in.  App. 
Biol.,  London,  iv,  no.  3,  December  1917,  pp.  115-118. 

The  first  experimental  fumigation  of  a  whole  house  here  described 
was  in  the  case  of  one  in  the  suburbs  of  Pusa,  badly  infested  with  the 
house  mite  {Glycyphagus  domesticiis),  which  had  been  driven  into  every 
part  of  the  house  by  the  attempted  fumigation  of  single  rooms.  The 
house,  which  was  composed  of  twelve  rooms  having  a  volume  of 
approximately  30,000  cub.  ft.,  was  prepared  by  closing  all  apertures, 
all  internal  doors  being  left  open.  The  insecticides  tried  were  hydro- 
cyanic acid  gas  and  carbon  bisulphide,  the  latter  being  used  for  the 
floors ;  the  quantities  required  were  40  lb.  of  98  per  cent,  cyanide 
with  40  lb.  sulphuric  acid,  and  54  lb.  carbon  bisulphide.  The 
chemicals  were  apportioned  to  the  various  rooms,  etc.,  and  the 
fumigation  was  carried  out  by  three  men,  beginning  at  the  top  of  the 
house.  The  total  cost  of  chemicals  worked  out  at  about  £3  lOs.  On 
visiting  the  house  26  hours  later  the  fumes  were  so  strong  that  it  was 
impossible  to  enter  it,  so  that  it  remained  shut  up  for  a  total  period  of 
69  hours.  On  opening  it,  search  revealed  a  few  living  mites,  but  three 
months  later  no  more  had  been  found,  and  two  months  later  still 
the  house  was  repoi"ted  absolutely  clear.  Probably  a  second  fumi- 
gation 14  days  later  would  have  destroyed  every  mite,  though  both 
the  egg  and  the  hypopial  stage  of  this  pest  are  very  resistant  to 
fumigation. 

The  experiment  shows  that  cyanide  and  carbon  bisulphide  can  be 
used  together  ;  the  escaping  vapours  are  not  offensive  to  neighbouring 
houses  ;  the  escape  of  gas  from  an  ordinary  house  is  slow  ;  bisulphide 
vapour  escapes  slowly  from  ordinary  ventilated  floors  ;  the  cost  of 
fumigation  is  not  excessive  ;  neither  gas  damages  the  contents  of  a 
house  ;  a  single  fumigation  at  the  strength  used  may  be  sufficient  by 
destroying  practically  all  the  mites  and  making  further  increase 
impossible ;  carbon  bisulphide  alone,  however,  even  at  this  strength  is 
not  very  effective. 

The  second  case  of  fumigation  was  that  of  a  two-storey,  semi-detached 
house  of  18,000  cub.  ft.  capacity  heavily  infested  with  the  usual  wingless 
type  of  book-lice  (Psocidae).  The  infestation,  which  had  lasted  from 
April  to  August  was  due  to  the  two  foot  space  below  the  floor  being 
damp  and  not  well  ventilated,  the  beams  being  covered  with  fungus 
and  the  whole  forming  a  breeding-place  for  the  Psocids,  partial  treat- 
ment as  before  having  driven  them  from  room  to  room.  A  similar 
fumigation  was  carried  out  with  tetrachlorethane  instead  of  carbon 
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bisulphide,  12  lb.  of  130  per  cent,  sodium  cyanide  and  12  lb.  tetra- 
chlorethane  being  used.  The  house  was  entered  48  hours  after 
fumigation.  There  was  no  complaint  from  neighbours,  no  damage  to 
property  and  the  house  was  completely  cleared.  The  cost  of  the 
chemicals  used  was  about  two  guineas. 

NicoLL   (W.).     The   Conditions  of   Life  in  Tropical  Australia. — Jl. 
Hygiene,  Cambridge,  xvi,  no.  3,  December  1917,  pp.  269-290. 

Insects  are  an  important  factor  in  influencing  the  conditions  under 
which  Europeans  in  tropical  Australia  are  obliged  to  live.  While  the 
house-fly  [Musca  domestica]  is  less  common  than  in  England,  Stomoxys 
calcitrans  and  Tabanus  spp.  are  numerous.  Stegomyia  fasciata  and 
Cidex  fatigans  are  common  domestic  mosquitos ;  Anophelines  are  much 
less  abundant,  Anopheles  macidipennis  being  the  species  most 
frequently  encountered.  Ants  are  ubiquitous  household  pests,  all  food 
requiring  to  be  most  carefully  screened  from  them  and  protected  by 
ant  traps.  Their  presence,  although  undesirable,  is  harmless,  and  they 
probably  are  of  some  value  as  scavengers.  Cockroaches,  principally 
Blatta  {Periplaneta)  orientalis^  are  equally  troublesome  in  houses  and 
frequently  attack  the  bindings  of  books. 

Both  birds  and  frogs  constitute  important  enemies  of  insect  life  in 
Australia ;  the  tree  frogs,  Hyla  arborea,  H.  gracilenta  and  H.  aurea,  all 
occur  in  great  numbers  and  are  particularly  useful  against  household 
insects,  frequently  entering  houses,  where  their  presence,  within 
reason,  is  undoubtedly  beneficial.  Lizards  and  snakes  are  probably 
useful  in  a  similar  manner. 

Among  human  parasites,  both  fleas  and  lice  occur,  but  apparently 
not  in  excessive  numbers.  Xenopsylla  cheopis  (Indian  rat-flea)  is 
probably  the  commonest,  but  Pulex  irritans  and  Ceratophyllus 
fasciatus  also  occur  on  rats.  Phthirius  pubis  is  a  common  human 
parasite  and  Pediculus  capitis  and  P.  humanus  (corporis)  are  not 
uncommon. 

Dengue  fever  is  considered  to  have  been  the  cause  of  more  sickness 
than  any  other  disease  in  tropical  Australia.  Its  occurrence  is 
apparently  seasonal,  but  an  epidemic  may  extend  over  the  better  part 
of  a  year.  Malaria  is  comparatively  uncommon  in  Noith  Queensland. 
The  majority  of  cases  originating  in  Australia  are  of  the  benign  tertian 
type,  though  many  serious  cases  are  imported  from  adjoining  regions, 
such  as  New  Guinea.  While  outbreaks  of  plague  have  occurred,  it  has 
not  become  established  in  the  continent,  owing  largely  to  efficient 
quarantine  measures  and  to  the  sparsity  of  the  population. 

Fletcher  (T.  B.).    Report  of  the  Imperial  Pathological  Entomologist. — 

Scientific  Reports  Agric.  Research  Institute,  Pusa,  for  1916-17 ; 
Calcutta,  1917,  pp.  91-102.    [Received  14th  January  1918.] 

The  fly,  Chrysomyia  [Pycnosoma)  flaviceps,  the  life-cycle  of  which  is 
about  38  days,  is  strongly  attracted  to  putrefying  meat  or  dead  animals 
and  is  capable  of  infecting  meat  by  dropping  its  eggs  through  wire 
gauze.  It  is  also  attracted  to  over-ripe  mango  fruits  and  to  a  plant, 
probably  a  species  of  Justicia,  which  is  also  attractive  to  many  other 
Diptera.  Maggots  extracted  from  human  nostrils,  from  tumours,  and 
from  the  foot  of  a  cow  suffering  from  foot  and  mouth  disease  weie 
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apparently  of  this  species.  This  fly  is  always  followed  by  a  Calliphorine 
Muscid,  probably  another  species  of  Chrysomyia,  which  is  similarly 
attracted  to  putrefying  meat,  and  the  larvae  of  which  are  predaceous 
on  other  Dipterous  larvae,  especially  those  of  Sarcophaga.  Another 
peculiarity  of  this  last  species  is  the  habit  of  producing  progeny  of 
one  sex  only  by  a  given  female,  though  parthenogenesis  does  not  occur, 
Sarcophaga  ruficollis  is  common  in  decaying  matter  of  animal  origin. 
The  adult  gives  birth  to  living  larvae  instead  of  eggs,  and  these  pupate 
after  a  larval  period  of  10  days,  the  pupal  stage  lasting  for  20  days. 
Maggots  extracted  from  a  tumour  of  a  patient  in  Pusa  hospital  proved 
to  belong  to  a  species  of  this  genus.  A  species  of  Lucilia,  the  life- 
history  of  which  occupies  25  days,  is  attracted  to  exposed  meat  and 
dead  animals  at  almost  all  seasons  except  during  the  severe  cold  of 
winter.  Adults  have  been  kept  alive  for  6  or  7  weeks.  The  Sepsid  fly, 
Piophila  casei,  breeds  in  the  fatty  tissues  of  meat.  The  larvae  are 
parasitised  by  a  small  Hymenopteron,  which,  however,  is  not  confined 
to  this  species,  but  attacks  any  fresh  fly  pupae,  especially  those  of 
Phorids.  The  Phorid,  Aphiochaefa  ferruginea,  is  attracted  to  fresh 
meat  and  also  to  decomposed  meat,  in  which  it  oviposits.  The  larva 
matures  within  10  days,  the  pupal  period  lasting  about  4  weeks.  In  v 
Ecitomyia  sp.,  another  Phorid  which  frequents  decomposing  meat  and  \ 

animal  matter,  the  pupal  period  is  15  days.  Four  species  of 
HiSTERiDAE,  which  have  not  as  yet  been  found  breeding  in  meat  or 
dead  animal  matter,  prey  upon  large  flesh-fly  larvae.  Musca  nebulo, 
M.  angustiffons,  M.  nigrithorax,  Ulidia  aenea  and  a  small  Borborid, 
have  been  found  feeding,  but  not  breeding  on  exposed  meat.  The 
larvae  and  pupae  of  various  Calliphorinae  are  parasitised  by  Chalcids, 
which  in  their  turn  are  attacked  by  a  small  hyperparasite. 

Small  Tabanids  oviposit  on  the  leaves  of  aquatic  plants  such  as 
Polygonum  glabrum  and  Phragmites  hurka  growing  in  shallow  water, 
the  time  of  egg-laying  being  between  noon  and  2  p.m.  in  the  case  of 
Chrysops  stimulans,  between  9  and  10  a.m.  in  that  of  Tabanus  bicallosus, 
while  Haematopota  spp.  oviposit  mostly  during  morning  and  evening 
hours,  but  never  during  the  heat  of  the  day.  The  eggs  of  all  these  are 
free  from  egg-parasites.  Tabanus  albimedius,  T.  striatus  and  T.  hilaris 
oviposit  on  any  aquatic  plants  grown  in  deep  or  shallow  water  or  in 
mud,  or  on  leaves  of  large  trees  overhanging  water.  The  egg-masses 
of  T.  speciosus  are  covered  with  some  chalky  substance  and  those  of 
other  large  species  of  Tabanus  are  glued  together,  all  these  egg-masses 
being  subject  to  attack  by  Chalcidid  parasites.  T.  nemocallosus 
invariably  oviposits  on  the  upper  portion  of  Phragmites  kurka  and 
Lantana  aculeata,  plants  drooping  over  deep  water.  The  gregarious 
larvae  of  this  species  show  considerable  resistance  to  death  from 
drowning,  while  the  eggs  can  stand  submergence  for  72  hours.  Freshly 
emerged  flies  would  not  suck  blood  for  some  time,  under  laboratory 
conditions,  being  capable  of  resisting  starvation  for  5  days  in  humid 
surroundings.  They  show  a  marked  tendency  to  drink  water  in 
captivity,  and  if  the  habit  of  sucking  sugary  food  is  acquired,  the 
blood-sucking  habit  is  resumed  with  reluctance.  This  fly  has  probably 
one  brood  in  a  year,  the  larval  period  being  9  or  10  months,  the 
Tabanidae  generally  hibernating  in  the  larval  stage.  The  eggs  are 
parasitised  by  a  small  Chalcidid,  which  was  also  bred  out  from  the 
eggs  of  an  Acalyptrate  fly. 
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Several  species  of  Culicoides  were  bred  out  from  green  algae  near  the 
edges  of  a  well-reservoir,  both  the  larvae  and  adults  of  which  differ 
from  Culicoides  kiefferi.  The  larvae  congregate  at  one  spot  and 
remain  half  buried  in  the  algal  substance,  occasionally  coming  to  the 
water  surface.  Moulting  and  pupation  take  place  under  water,  and 
the  pupae  remain  floating  on  the  surface,  only  those  hatching  out 
(after  about  60  hours)  that  are  capable  of  floating. 

The  flies  bred  from  dung  include : — PJdlaematomyia  insignis, 
Bdellolarynx  smiguinolentus,  Ly-perosia  minuta,  Musca  autumnalis 
(corvina),  M.  angustifrons,  M.  nebulo,  and  JJlidia  aenea. 

The  eggs  of  Stegomyia  albopicta  {scutellaris)  are  capable  of  resisting 
desiccation  for  over  6  months,  provided  that  they  have  been  kept  moist 
for  some  time  previously.  At  Pusa  S.  albopicta  hibernates  in  the  egg- 
stage  until  the  hollows  in  trees  are  filled  with  rain-water  towards  the 
middle  of  the  year.  Aedes  thomsoni  can  also  resist  a  long  period  of 
desiccation,  but  this  capacity  is  much  less  marked  in  Stegomyia  w-album, 
Ochlerotatus  gubernatoris,  Armigeres  obturbans,  and  Cyathomyia  brevi- 
palpis.  The  rather  rare  mosquito,  Armigeres  magnus,  appears  early  in 
the  rainy  season,  breeding  in  bamboo  stumps  and  occasionally  in 
hollows  of  trees  ;  it  inflicts  a  rather  severe  bite.  In  the  larval  stage  it 
is  larvivorous,  as  are  also  Culex  concolor  and  Armigeres  obturbans. 
Cyathomyia  brevipalpis  is  a  sylvan  species  frequenting  undisturbed, 
dark,  dry  places  such  as  hollows  in  trees,  in  which  it  oviposits,  as  well 
as  in  stumps  of  cut  bamboos.  The  following  species  have  been  reared 
from  breeding  traps  consisting  of  cut  pieces  of  bamboo  filled  with 
water : — Stegomyia  albopicta,  S.  w-album,  Cyathomyia  brevipalpis, 
Armigeres  magnus  and  A.  obturbans. 


Work  in  the  Botanic  Gardens,  and  Observations  on  P\sLnts.—Rept.  Agric. 
Dept.  St.  Vincent  for  1916-17 ;  Barbados,  1917,  pp.  1-3.  [Received 
9th  January  1918.] 

It  is  stated  that  Girardinus  poeciloides  (millions  fish)  continues  to 
thrive  in  a  lily  pond  in  the  gardens,  keeping  down  mosquito  larvae  and 
also  controlling  Aphids  that  occasionally  attack  lilies  just  above  the 
water  level.  Fish  from  this  pond  introduced  into  swamps  in  two 
malarial  districts  have  become  well  established,  while  in  three  other 
similar  localities,  though  they  have  not  been  seen  since  their  intro- 
duction, there  is  every  reason  to  hope  that  they  will  survive  and  prove 
of  value  in  mosquito  control. 


CooLEY  (R.  A).  Fourteenth  Annual  Report  of  the  State  Entomologist 
of  Montana. — Montana  Agric.  Ex])t.  Sta.,  Bozeman,  Bull.  no.  112, 
December  1916,  76  pp.     [Received  2nd  January  1918.] 

Ornithodorus  megnini,  Dug.,  the  spinose  ear  tick,  was  discovered 
during  1916  on  cattle  in  eastern  Montana,  very  large  numbers  being 
taken  from  the  ears  of  calves  and  young  stock,  which  in  consequence 
of  the  irritation  were  liable  to  loss  of  flesh  and  even  death.  Its 
occurrence  in  some  localities  in  Montana  for  several  years  past  is  now 
an  established  fact,  and  measures  must  be  taken  against  it  as  an 
important  pest. 
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Parker  (J.  R.).    Notes  on  the  more  common  Mosquitos  of  Montana. 

— Fourteenth  Annual  Report  of  the  State  Entomologist  of  Montana ; 
Montana  Agric.  Expt.Sta.,  Bozeman,  Bull.  no.  112,  December  1916, 
pp.  69-75.     [Received  2nd  January  1918.] 

The  great  majority  of  the  Montana  mosquitos  belong  to  the  genus 
Aedes  and  hibernate  in  the  egg-stage,  hatching  taking  place  at  various 
intervals  during  the  following  season  under  the  influence  of  snow  water, 
or  of  spring  or  summer  rains.  The  eggs,  which  are  laid  on  the  ground, 
do  not  necessarily  all  hatch  at  the  first  flooding,  and  newly  emerged 
larvae  may  appear  at  subsequent  floodings.  A.  curriei,  Coq.,  is  one 
of  the  most  abundant,  most  widely  distributed,  and  most  virulent  of 
the  Montanao  msquitos,  occurring  in  the  river  valleys  and  plains  and 
hatching  throughout  the  late  spring  and  summer  months  whenever 
the  necessary  moisture  is  j)resent ;  the  larval  period  lasts  from  5  to 
7  days  and  the  pupal  period  2  to  3  days.  The  adults  are  voracious  at 
all  times,  except  when  forced  into  inactivity  by  low  temperatures  or 
high  winds.  A.  sylvestris,  Theo.,  occurs  in  much  the  same  localities  as 
A.  curriei,  but  in  smaller  numbers,  the  adults  biting  severely  both  by 
day  and  night.  A.  nigromacitlis,  Ludl.,  is  another  troublesome  species, 
especially  towards  nightfall,  occurring  abundantly  in  some  locahties, 
but  being  much  more  restricted  in  range  and  in  numbers  than  the  two 
previous  species.  A.  spenceri,  Theo.,  bites  severely  both  by  day  and 
night  and  has  been  found  in  similar  localities.  A.  pullatus,  Coq.,  is 
extremely  annoying  in  several  of  the  higher  mountain  valleys,  where  it 
has  been  taken  in  timber,  but  is  not  widely  distributed.  Other  species 
which  occur  in  small  numbers  and  are  not  of  much  economic 
importance  include  A.  campestris,  D.  &  K.,  A.  fletcheri,  Coq., 
A.  idahoensis,  Theo.,  A.  hirsuteron,  Theo.,  and  A.  fuscus,  O.S. 

The  species  of  Montana  mosquitos  belonging  to  the  genus  Theohaldia 
(Cultseta)  seldom  occur  in  such  numbers  as  to  be  troublesome 
T.  inornata,  Willis.,  T.  incidens,  Thomps.,  T.  impatiens,  Walk.,  and 
T.  alaskaensis,  Lind.,  all  pass  the  winter  in  the  adult  stage,  the  eggs 
being  laid  directly  in  the  water  in  more  or  less  permanent  pools. 

Only  two  species  of  the  genus  Culex,  C.  tar  satis,  Coq.,  and  0.  territans, 
Walk.,  the  former  of  which  is  stated  to  bite  at  night,  occur  in  Montana. 
They  are  continuous  breeders  in  more  or  less  permanent  pools,  where 
the  eggs  are  deposited  directly  in  the  water  and  hatch  during  the  same 
season. 

There  are  only  three  records  of  the  occurrence  of  an  Anophehne 
mosquito,  viz.,  Anopheles  occidentalis,  D.  &  K. 


ScHOPPE  (W.  F.).  Control  of  Poultry  Lice  and  Mites. — Univ.  Montana 
Agric.  Expt.  Sta.,  Bozeman,  Circ.  64,  February  1917,  pp.  65-71, 
6  figs.     [Received  2nd  January  1918.] 

Infestation  of  poultry  with  Dermanyssus  gallinae  (poultry  mite), 
which  is  far  more  harmful  than  the  louse,  is  induced  by  want  of 
sanitation  and  cleanliness.  A  satisfactory  spraying  solution  consists 
of  4|-  gals,  water,  1  quart  Zenoleum,  1  quart  kerosene,  and  this  should 
be  apphed  with  a  stifE  brush  or  force  pump  so  as  to  reach  all  crevices. 

Menopon  pallidum  (poultry  louse)  is  specially  harmful  to  young 
chicks,  occurring  on  the  head  and  under  the  wings,  while  in  the  adult 
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they  are  most  common  just  below  the  vent.  Each  bird  must  be  treated 
separately  by  dusting,  by  applying  grease  or  mercuric  ointment,  or  by 
dipping.  An  effective  dusting  powder  may  be  made  by  mixing  together 
3  parts  gasoline  and  1  part  crude  carbolic  acid  (90-95  per  cent, 
strength).  If  the  latter  cannot  be  obtained,  3  parts  gasoline  and  1 
part  cresol  should  be  taken  and  mixed  together,  enough  plaster  of 
Paris  being  then  added  gradually,  while  stirring,  to  take  up  all  the- 
moisture.  This  powder  should  be  worked  thoroughly  into  the  feathers. 
Greasing  the  head  and  under  the  ^^^ngs  with  lard  is  the  method  usually 
adopted  with  young  chickens.  For  older  birds,  mercuric  ointment 
(1  part),  mixed  mth  vaseline  (2  parts),  should  be  well  rubbed  into  the 
skin  below  the  vent  and  under  each  wing,  care  being  taken  not  to  leave 
it  in  lumps  upon  the  feathers  for  fear  of  poisoning. 

For  mature  birds,  a  quicker  and  more  satisfactory  method  is  that  of 
dipping,  which  is  quick  and  inexpensive  but  cannot  be  used  in  the  case 
of  table  poultry,  as  the  odour  remains  in  the  feathers  for  months  and 
imparts  a  disagreeable  flavour  to  the  flesh.  Any  of  the  sheep  or  cattle 
dips  can  be  used,  provided  that  the  solution  is  rather  weak,  heated 
to  a  temperature  of  60°  F.,  and  that  the  operation  is  carried  out  on  a 
warm  day. 

Howard  (C.  W.).     A  Demonstration  in  Mosquito  Control. — Jl.  Econ. 
Entom.,  Concord,  N.H.,  x,  no.  6,  December  1917,  pp.  517-521, 

This  paper  describes  a  campaign  undertaken  in  Minneapolis  for  the 
purpose  of  ridding  at  least  one  part  of  the  town  from  mosquitos, 
though  they  have  not  carried  malaria  or  any  of  the  mosquito-borne 
diseases  to  either  Minneapolis  or  Minnesota,  in  spite  of  the  fact  that 
both  Anopheles  maculipennis  and  A.  punctipennis  are  present.  Other 
species  constituting  troublesome  pests  in  these  cities  are  Aedes 
canadensis,  A.  sylvestris,  Culex  pipiens,  C.  restuans  and  C.  tarsalis, 
with  several  of  minor  importance  such  as  Taeniorhynchus  {Mansonia) 
2)erturbans. 

The  plan  followed  was  to  select  some  ten  square  miles  in  the  Lake 
district  of  south  Minneapolis  and  work  on  this  as  a  demonstration  in 
order  to  gain  support  from  the  pubhc  for  the  larger  undertaking  that 
was  contemplated.  The  work  was  begun  in  June,  too  late  for  the 
control  of  the  first  spring  brood  of  A.  canadensis  and  A.  sylvestris,  but 
the  later  broods  were  held  in  check.  A  weekly  inspection  of  every 
yard  and  premises  in  the  district  was  made  and  the  swamps  sprayed 
four  times  during  the  season.  Every  attempt  was  made  to  eliminate 
breeding-places  and  to  interest  the  pubhc  in  rendering  assistance.  By 
1st  August  few  mosquitos  were  left ;  screens  to  doors  and  windows 
ceased  to  be  a  necessity  and  the  pest  was  no  longer  troublesome. 

As  a  demonstration  of  the  possibilities  of  mosquito  control  under 
city  conditions  the  campaign  was  a  marked  success,  and  shows  what 
can  be  done  when  the  work  has  been  well  planned  and  carefully  carried 
out  by  capable  inspectors.  The  area  chosen  was  one  of  the  most 
difficult  parts  of  the  city  in  which  to  carry  out  control  work,  and  a 
prehminary  survey  confirms  the  opinion  that  the  entire  city  could  be 
practically  freed  from  mosquitos  at  small  cost,  while  the  reduction  of 
house-flies  could  be  also  undertaken  by  the  same  staff  of  insiDCctors. 
With  flies  and  mosquitos  under  control,  many  sources  of  disease  would 
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be  eliminated,  and  expensive  screens  on  doors,  windows  and  porches 
would  no  longer  be  needed.  It  is  hoped,  with  the  assistance  of  the 
City  Health  Department,  to  work  on  a  larger  scale  next  season  with 
a  large  staff  of  inspectors. 


Howard  (C.  W.)-    New  Tick  Records  for  Minnesota.— J?.  Econ.  Entom.. 
Concord,  N.H.,  x,  no.  6,  December  1917,  p.  560. 

Two  examples  of  Ornilhodoriis  talaje  are  recorded  from  Minnesota, 
having  presumably  been  sent  from  Oklahoma  in  hay  used  to  pack  glass. 
This  species  has  formerly  been  reported  from  Florida,  Texas  and 
California.  Dermacentor  cdbipictus  is  another  tick  that  has  recently 
become  established  in  Minnesota,  having  in  all  probability  been 
introduced  on  wapiti  brought  from  Montana  two  or  three  years 
previously. 


Howard  (C.  W.).    A  Suggestion  for  the  Destruction  of  Cockroaches. — 

Jl.  Econ.  Entom.,  Concord,  N.H.,  x,  no.  6,  December  1917,  p.  561. 

As  superheating  has  been  found  to  be  a  successful  method  for  the 
control  of  bed-bugs  [Cimex  lectidarius]  in  dwelling  houses,  it  would 
seem  probable  that  the  cockroach,  PhyUodromia  {Blattella)  germanica 
(croton  bug),  might  be  controlled  in  the  same  way.  The  author  has 
conducted  experiments  to  ascertain  the  degree  of  heat  fatal  to  this 
species.  Temperatures  below  120°  F.  were  variable  in  their  effect,  but 
exposure  to  a  temperature  of  122°  F.  to  140°  F.  for  20  minutes  destroyed 
them  all.  This  method  is  difficult  to  employ,  omng  to  the  habit  of 
this  insect  of  hiding  in  cracks,  between  walls,  etc.  Cold  has  also  been 
found  very  destructive  to  this  cockroach.  Exposure  to  24°  F.  for  three 
hours  killed  all  insects  treated,  18°  F.  killed  all  in  20  minutes,  10°  F. 
in  5  minutes,  and  0°  F.  in  5  to  10  minutes.  Practical  tests  based  upon 
these  observations  have  not  yet  been  made,  but  the  suggestions  are 
offered  for  what  they  are  worth. 


Crumb  (S.  E.)  &  Lyon  (S.  C  ).  The  Effect  of  Certain  Chemicals  upon 
Oviposition  in  the  House-fly  {Miisca  domestica,  L.). — Jl.  Econ. 
Entom.,  Concord,  N.FI.,  x,  no.  6,  December  1917,  pp.  532-536. 

During  the  summer  of  1916,  the  authors  were  engaged  in  investigating 
the  question  of  the  substances  in  horse  manure  that  stimulate  females 
of  Musca  domestica  to  oviposit.  It  was  found  that  the  ether  extract 
possessed  this  quality  in  some  degree,  but  that  the  chief  incitant 
remained  after  complete  ether  extraction  and  was  a  product  of 
fermentation.  Further  investigation  gave  positive  evidence  that  this 
stimulant  was  carbon  dioxide.  Experiments  were  then  carried  out 
for  testing  more  thoroughly  the  effect  of  both  ammonia  and  carbon 
dioxide  on  fly  oviposition.  An  apparatus  was  devised,  and  is  described 
in  this  paper,  for  these  tests  and  the  results  are  given  in  tables.  Carbon 
dioxide  was  found  to  give  an  82*8  per  cent,  higher  stimulus  to 
oviposition  than  annnonia. 
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Brandt  (F.  K.).    Revision  of  Veterinary  Report  for  the  Year  1916. — 

Nigeria  Ann.   Rept.    Agric.  Dept.  Northern  Provinces  for  1916, 
Lagos,  1917,  pp.  7-10.     [Received  28tli  January  1918.] 

Tr3rpanosomiasis  was  very  prevalent  in  the  southern  part  of  the 
Northern  Provinces,  the  trypanosomes  varying  considerably  in  viru- 
lence. Tsetse-flies  were  found  on  the  streams  on  some  ranches  and  cattle 
moved  there  contracted  trypanosomiasis  during  the  rainy  season. 


Froggatt  (W.  W.).  "  Policemen  Flies."  Fossorial  Wasps  that  catch 
Flies. — Agric.  Gaz.  N.S.W.,  Sydney,  xxviii,  no.  9,  3rd  September 
1917,  pp.  667-669,  2  figs.    [Received  28th  January  1918.] 

Fossorial  wasps  are  predaceous  on  small  flies,  especially  Musca 
autumnalis  (corvina).  They  have  also  been  noticed  in  sheep-yards 
picking  ofE  Chrysomyia  (CallipJiora)  varipes  from  the  soiled  wool  on 
sheep's  backs.  Three  species  that  are  known  to  have  this  habit  are 
Stizus  turneri,  sp.  n.,  common  all  over  the  western  districts  of  New 
South  Wales,  and  found  burrowing  in  a  sand-drift  left  by  river  flood 
waters  in  February  ;  Stizus  sp.  a  widely  distributed  species,  that  has 
frequently  been  recorded  as  catching  flies  on  the  fleece  of  sheep  ;  and 
Nysson  sp.,  which  has  the  same  distribution  and  habits  as  the  two 
previous  ones. 


Leake  (J.  P.).  Winter  Outbreak  of  Poliomyelitis.  Elkins,  W.  Va., 
1916-17. — U.S.  Public  Health  Repts.,  Washington,  D.C,  xxxii, 
no.  48,  30th  November  1917,  pp.  1995-2015,  5  charts,  1  table. 

In  the  course  of  the  investigations  into  the  cause  of  the  winter 
outbreak  of  poliomyelitis  at  Elkins,  the  conclusion  was  reached  that 
summer  insects  did  not  play  any  necessary  role  in  the  spread  of  the 
disease.  Careful  watch  revealed  only  a  few  rather  sluggish  house-flies 
and  other  non-biting  flies,  while  mosquitos  were  seen  out  of  doors  on 
three  days,  but  Stomoxys  calcitrans  was  never  found,  though  stables, 
manure  piles  and  suimy  walls  were  searched  repeatedly.  An  argument 
against  the  spread  of  the  disease  by  insects  commonly  associated  with 
filth,  such  as  bed-bugs  and  Uce,  lies  in  the  fact  of  its  incidence  in  most 
cleanly  homes. 

Chidester  (F.  E.).  Dytiscus  as  a  Destroyer  of  Mosquito  Larvae  (Col., 
Dipt.). — Entom.  News,  Philadelphia,  Pa.,  xxviii,  no.  10,  December 
1917,  p.  454. 

The  larvae  of  Dytiscid  beetles  have  long  been  considered  important 
enemies  of  the  mosquito.  Laboratory  experiments  showed  that  a 
single  individual  placed  in  a  small  jar  containing  many  mosquito 
larvae  killed  great  numbers,  as  many  as  434  being  destroyed  in  two 
days.  The  author  has  however  found  many  larvae  in  pools  also 
occupied  by  Dytiscids  and  concludes  that,  while  these  beetles  may  be 
of  great  importance  in  killing  larvae  when  present  in  tremendous 
numbers,  where  the  larvae  are  widely  distributed,  there  is  little 
likelihood  of  their  complete  extermination  by  this  enemy. 
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Howard  (L.  0.).  Remedies  and  Preventives  against  Mosquitos. — 
U.S.  Dept.  Agric,  Washington,  D.C.,  Farmers'  Bull.  no.  444, 
1917,  15  pp. 

Protection  from  the  bites  of  mosquitos  may  be  obtained  by  the  use 
of  protective  hquids,  such  as  spirits  of  camphor,  oil  of  pennyroyal, 
oU  of  peppermint,  lemon  juice,  vinegar,  and  oil  of  tar,  of  which  a  few 
drops  should  be  rubbed  on  the  face  and  hands  or  sprinkled  on  the 
pillow  at  night.  The  drawback  to  the  use  of  these  is,  however,  that 
their  effect  does  not  last  through  the  night.  Oil  of  citronella  retains 
its  effectiveness  for  several  hours,  while  a  mixture  of  oil  of  citronella 
1  oz.,  spirits  of  camphor  1  oz.,  oil  of  cedar  |  oz.,  will  usually  keep  the 
common  house  mosquitos  away  if  a  few  drops  are  placed  on  a  towel 
hung  over  the  head  of  the  bed,  or  rubbed  on  the  face  and  hands.  Even 
this  mixture  loses  its  efficacy  towards  the  end  of  a  long  night  and 
therefore  offers  no  protection  against  the  attacks  of  Stegomyia  fasciata, 
F.  {Aedes  calopus,  Meig.),  the  yellow- fever  mosquito,  which  begins  to 
bite  at  daylight.  Another  mixture,  avoiding  the  use  of  oil  of  citronella 
with  its  unpleasant  odour,  consists  of  castor  oil  1  oz.,  alcohol  1  oz., 
oil  of  lavender  1  oz.  A  mixture  that  successfully  retards  the  evapora- 
tion of  the  oil  of  citronella  is  made  of  oil  of  citronella  1  oz.,  and  liquid 
vaseline  4  oz.  Oil  of  cassia,  a  5  per  cent,  solution  of  potassivim 
sulphate,  and  pure  kerosene  have  all  been  recommended,  the  last 
being  extensively  used  in  the  PhiHppines. 

As  a  means  of  protection,  the  screening  of  houses,  the  use  of  netting 
for  beds,  and  the  wearing  of  veils  and  gloves  after  nightfall  are  obvious 
necessities  in  badly  infested  regions,  while  rain-water  supply  tanks  and 
barrels  should  also  be  screened,  unless  fish  can  be  placed  in  them  to 
destroy  the  larvae. 

Smudges  and  fumigants  consisting  of  substances  that  emit  a  dense 
smoke  on  burning  are  commonly  used  in  camps  and  houses.  Of  these 
pyrethrum  powders  are  very  effective  when  fresh  and  pure,  and  are 
most  economically  used  by  moistening  and  moulding  them  into  small 
cones,  which,  after  drying,  burn  readily  when  lighted  at  the  apex.  A 
more  economical  method  is  that  of  burning  the  powder  on  a  metal 
screen  above  the  chimney  of  a  kerosene  lamp,  though  to  clear  houses 
of  mosquitos  effectively,  pyrethrum  must  be  burned  at  the  rate  of 
nearly  1  lb.  powder  to  every  1,000  cu.  ft.  of  space. 

Mimms  culicide  is  a  liquid  that  may  be  kept  for  some  time  in  air- 
tight jars,  and  is  made  of  equal  parts  by  weight  of  carbolic  acid  crystals 
and  gum  camphor.  The  acid  crystals  are  melted  over  a  gentle  heat 
and  poured  slowly  over  the  gum,  forming  a  clear,  rather  volatile  liquid, 
with  a  pleasant  odour.  In  fumigating,  3  oz.  of  this  mixture  should  be 
volatilised  over  a  lamp  of  some  kind  for  every  1,000  cu.  ft.  of  space, 
the  rooms  treated  being  made  as  nearly  air-tight  as  possible.  Fumiga- 
tion against  possible  disease-bearing  mosquitos  is  best  effected  by 
burning  lump  sulphur  in  a  small  pot,  at  the  rate  of  2  lb.  sulphur  for 
each  1,000  cu.  ft.  of  space.  Other  recommended  deterrents  are  the 
burning  of  dried  orange  peel  or  powdered  jimson  weed  {Datura 
stramoninm)  which  burns  more  freely  if  mixed  with  nitre  or  saltpetre, 
1  part  to  3  of  Datura. 

Descriptions  of  two  apparatuses,  one  for  catching  and  the  other  for 
trapping  mosquitos,  are  given,  with  a  list  of  popular  remedies  for 
mosquito  bites. 
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The  subject  of  the  abolition  of  breeding-places  is  fully  dealt  with, 
especially  those  of  Culex  pipiens,  C.  fatigans  {quinquefasciatus)  and 
Stegomyia  fasciata,  which  breed  in  every  chance  receptacle  of  water, 
many  of  the  more  unlikely  ones  being  enumerated. 

Other  mosquitos  that  breed  in  swamps  and  salt  marshes  must  be 
dealt  with  by  drainage  measures,  or,  when  this  method  is  not 
practicable,  by  oiling  the  water  surface,  common  kerosene  being  the 
most  satisfactory  oil,  as  regards  both  efficiency  and  price.  A  special 
larvicide,  largely  used  in  Panama  has  already  been  noticed  [see  this 
Review,  Ser.  B,  iv,  p.  97]. 

Control  by  means  of  natural  enemies  is  of  practical  value,  one  of 
the  most  useful  being  a  gold-fish  of  the  genus  Girardinus,  which  destroys 
the  larvae,  as  do  also  some  aquatic  insects,  while  others  as  well  as 
birds  and  bats  eat  the  adults. 

The  planting  of  certain  trees  and  plants,  such  as  Eucalyptus,  the 
castor-oil  plant  and  china-berry  tree,  is  sometimes  stated  to  act  as  a 
deterrent,  though  there  is  little  scientific  evidence  of  this. 

Herms  (W.  B.).  The  Mosquito  Survey  of  California.  An  Account  of 
the  Second  Season's  Work. — Milily.  Bull.  Col.  State  Bd.  Health, 
Sacramento,  xiii,  no.  6,  December  1917,  pp.  267-271. 

In  the  course  of  this  detailed  account  of  the  work  of  the  mosquito 
survey  from  May-October,  1917,  the  author  records  the  occurrence  of 
salt-marsh  mosquitos  in  several  districts,  these  being  the  only  ones 
found  in  the  San  Francisco  Bay  area.  With  very  few  exceptions  the 
Anophelines  collected  along  the  coast  were  Anop)heles  pseudopuncti- 
pennis,  a  slight  or  ineffective  carrier  of  malaria. 

An  inspection  of  the  smaller  military  camps  showed  that,  owing  to 
ignorance,  the  sanitary  conditions,  particularly  with  regard  to  flies, 
mosquitos  and  the  disposal  of  camp  sewage,  were  very  imperfect,  in 
many  cases  Anopheline  mosquitos  being  found  breeding  within  a  few 
feet  of  the  tents.  On  another  camp  site  A^iopheles  quadrimacidatus, 
A.  punctipennis  and  A.  psetidopunctijiennis  were  found  to  be  breeding, 
while  the  salt-marsh  mosquito,  Aedes  curriei,  was  at  times  very 
troublesome. 

Much  good  would  doubtless  result  from  a  greater  measure  of 
uniformity  and  co-ordination  in  administration. 

Lagriffoul  (A.)  &  PiCARD  (F.).  Remarques  sur  le  Paludisme  dans  la 
XVIe  Region.  Cas  autochtone  a  Plasmodium  piraecox.  [Remarks 
on  Malaria  in  the  16th  District.  A  locaUy-acquired  Case  due  to 
Plasmodium  praecox.] — Bidl.  Soc.  Path.  Exot.,  Paris,  x,  no.  10, 
12th  December  1917,  pp.  883-885. 

The  majority  of  the  cases  of  malaria  from  Macedonia  were  contracted 
in  the  summer  of  1 9 1 6.  Although  the  conditions  were  highly  favourable 
for  infection  by  Plasmodium  praecox,  the  causative  agent  in  most  cases 
was  P.  vivax.  Very  few  cases  of  the  simultaneous  presence  of  these  two 
parasites  were  observed.  The  persistence  of  P.  jyraecox  was 
remarkable,  lasting  for  more  than  a  year  after  the  original  infection. 

With  regard  to  France,  several  interesting  observations  have  been 
made.    Although  ague  has  never  completely  disappeared  from  Herault, 


71 

cases  had  become  very  rare  in  tlie  years  preceding  the  war.  A  decided 
recrudescence  has  however  been  observed  recently  in  MontpelHer  and 
other  localities.  Among  these  cases,  several  were  undoubtedly  locally 
acquired  and  were  of  the  type  produced  by  Plasmodium  vivax. 
Although  this  recrudescence  of  malaria  might  be  explained  by  the 
presence  of  soldiers  repatriated  from  Salonika,  African  troops  and 
Turkish  prisoners  employed  in  agricultural  work,  the  fact  that  the 
tertian  benign  form  had  existed  in  the  district  long  previously  indicates 
some  local  cause.  The  history  of  one  particular  case  seems  to  point 
definitely  to  this  conclusion.  A  Basque  sapper,  recently  convalescent, 
who  had  never  been  to  Salonika  nor  out  of  France,  was  found  to  carry 
schizonts  and  gametes  of  Plasmodium  praecox.  After  being  at 
Montpellier  for  some  time  he  was  sent  into  barracks  at  Lattes,  where, 
eight  days  after  his  arrival,  he  suffered  from  a  first  attack  of  fever, 
which  was  soon  followed  by  several  others.  As  the  incubation  period 
is  15  days  the  infection  could  not  have  been  acquired  at  Lattes,  and 
every  indication  points  to  this  patient  having  become  infected  in  the 
barracks  at  Montpellier,  where  many  malaria-carriers  are  stationed 
temporarily.  These  barracks,  moreover,  are  beside  a  stream  where 
many  Anophelines  breed,  while  a  neighbouring  river  also  harbours 
many  mosquito  larvae. 

This  record  demonstrates  the  urgent  necessity  for  the  anti-anopheline 
organisation  created  in  France  by  the  State  and  the  utility  of  the 
preventive  measures  that  must  be  taken  if  Plasmodium  praecox  is  not 
to  become  definitely  established  on  French  soil.  The  presence  of 
locally-acquired  tertian  malignant  malaria  should  cause  no  surprise : 
it  is  propagated  in  Macedonia  in  regions  where  the  summer  and  autumn 
are  no  warmer  than  in  the  French  Mediterranean  region,  Montpellier 
being  the  French  town  for  which  the  maximum  summer  temperature 
is  recorded. 

DE  GoYON  (J.)  &  BouviER  (J.  E.).  La  Lutte  antipaludique  dans  un 
Regiment  d'Infanterie  coloniale  en  Orient,  1917.  [The  Anti- 
malarial Campaign  in  a  Colonial  Infantry  Regiment  in  the 
Balkans,  l9n.]~BidL  Soc.  Path.  Exot.,  Paris,  x,  no.  10,  12th 
December  1917,  pp.  886-890. 

Anti-malarial  measures  in  a  colonial  infantry  regiment  in  the 
Balkans  were  undertaken  with  special  care  during  the  summer  of 
1917,  owing  to  the  particularly  unfavourable  conditions  under  which 
this  unit  was  placed.  Drainage  and  oiling  operations  were  extensively 
carried  out  in  view  of  the  abundance  of  Anophelines,  of  which  the  most 
common  species  was  A.  macidipennis.  Experience  showed  the 
necessity  of  convincing  both  officers  and  men  of  the  existence  of  malaria 
and  of  the  measures  essential  to  their  protection  from  the  disease. 
Quinine  was  found  to  be  a  valuable  preventive,  provided  that  the  doses 
are  regularly  taken.  Mechanical  protection  should  be  compulsory,  but 
improved  patterns  of  both  the  mosquito  net  for  day  wear  and  the 
mosquito  tent  are  required.  The  use  of  citronella  ointment  was  not 
popular  among  the  men,  particularly  as  in  Macedonia  water  for 
washing  was  frequently  scarce.  \\Tierever  possible  doors  and  windows 
should  be  screened  with  wire  screening.  Troops  were  kept  as  much  as 
possible  on  elevated  positions  and  removed  from  the  native  carriers. 
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Malaria  patients  were  treated  mainly  in  isolation  camps.  No  fatal 
case  was  recorded  during  the  whole  summer.  It  is  very  desirable  that 
special  laboratories  under  the  control  of  the  anti-malarial  mission 
should  be  established  wherever  possible  near  the  military  stations. 

Cot  ( — )  &  HovASSE  ( — ).  Quelques  Remarques  sur  les  Anoph61ines 
de  Mac6doine.  [Some  Remarks  on  the  Anophelines  of  Macedonia.] 
— Bull.  Soc.  Path.  Exot.,  Paris,  x,  no.  10,  12th  December  1917, 
pp.  890-896. 

In  the  course  of  a  study  of  the  Anophelines  of  Macedonia,  the 
authors  have  found  only  three  species  in  the  region  of  Salonika,  namely, 
Anopheles  maculipennis,  A.  bifurcatus  and  a  variety  of  A.  {Pyretophorus) 
superpictus  for  which  the  name  macedoniensis  is  proposed.  A.  bifurcatus 
is  extremely  rare  and  none  of  the  specimens  captured  proved  to  be 
infected.  A.  maculipennis  abounds  mainly  in  marshy  land,  and  with 
it  colonies  of  A.  macedoniensis  occur,  both  species  being  vectors 
of  malaria.  The  latter  form  is  described  and  differentiated  from 
its  allies,  A.  superpictus  and  A.  palestinensis.  The  hfe-cycle  of 
these  Anophelines  is  essentially  variable,  particularly  in  the  larval 
stage,  the  duration  of  the  larval  development  being  dependent  upon 
temperature  and  nutrition.  It  was  found,  contrary  to  the  generally 
accepted  opinion,  that  neither  an  altitude  of  about  3,000  feet,  nor  a 
night  temperature  as  low  as  50°  F. ,  is  sufficient  to  arrest  development 
The  minimum  period  of  development  has  been  recorded  in  mid- August, 
nymphs  of  A.  superpictus  var.  macedoniensis  having  been  obtained  in 
36  hours  under  natural  conditions.  This  period,  which  is  shorter  than 
anything  previously  recorded,  indicates  the  probability  of  an  additional 
generation  of  Anophelines  in  Macedonia  during  the  summer  season. 
Though  Hydrachnid  larvae  have  been  recorded  as  ecto-parasites  of 
Anophehne  larvae  and  though  many  were  present  in  the  streams 
examined,  no  such  parasitisation  was  observed.  A  considerable 
number  of  larvae  were  found  parasitised  by  microscopic  algae,  and 
their  development  was  considerably  retarded  in  consequence.  These 
individuals  however  produced  normal  nymphs  some  20  days  later  than 
unparasitised  ones,  and  it  is  evident  that  the  internal  changes  prepara- 
tory to  the  nymphal  stage  entirely  eliminated  the  parasite.  This  fact 
has  apparently  not  been  previously  recorded,  and  is  of  importance  as 
having  a  bearing  on  the  malaria  question,  since  these  parasitised 
larvae,  developing  after  varying  periods,  produce,  as  it  were,  a 
continuity  of  hatching  between  the  successive  generations. 

The  percentage  of  Anophelines  found  to  be  infected  was  8  per  cent., 
the  ookinetes  apparently  agreeing  with  the  characteristics  previously 
described  for  Plas7nodium  falciparum.  Oocysts  were  found  in  various 
stages  of  evolution.  Only  in  three  cases  were  the  salivary  glands  found 
to  be  infected.  It  is  the  authors'  intention  to  discuss  this  subject 
further  when  investigations  have  been  completed. 

SuLDEY  (E.  W.).    L'Index  end6mique  du  Paludisme  ^  Madagascar. 

[The  Endemic  Index  of  Malaria  in  Madagascar.] — Bull.  Soc.  Path. 
Exot,  Paris,  x,  no.  10,  12th  December  1917,  pp.  915-923. 
This  paper  gives  the  results  of  many  blood-examinations  of  native 
children  in  Madagascar  during  a  journey  on  the  west  coast  in  1913-1914^ 
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in  one  of  the  most  unhealtliy  regions  of  the  colony.  Haematozoa  were 
found  in  about  half  the  cases  examined,  though  an  enlarged  spleen  waa 
rarely  found. 

Lacassagne  (A.).  Considerations  pratiques  sur  la  Prophylaxie  et  le 
Traitement  des  Palud6ens  en  Mac6doine.  [Practical  Considera- 
tions of  the  Prophylaxis  and  Treatment  of  Malarial  Subjects  in 
Macedonia.]— £wH.  Soc.  Path.  ExoL,  Paris,  x,  no.  10,  12th 
December  1917,  pp.  923-932. 

The  author  records  in  this  paper  the  results  he  has  obtained  in  the 
treatment  of  malaria  through  two  summer  and  autumn  seasons  with 
the  Balkan  army.  His  experiences  have  led  him  to  the  conclusion  that 
malaria  among  the  army  in  Salonika  should  be  treated  by  the  standard 
methods,  the  application  of  which  should  be  supervised.  He  considers, 
that  quinine  is  the  only  medicine  required,  the  best  method  of 
administration  being  by  the  mouth ;  this  treatment  should  be 
prolonged  and  thorough,  and  is  quite  compatible  with  regimental 
service  in  war  time.  Anti-malarial  prophylaxis  is  quite  possible  and 
can  be  made  in  a  large  measure  a  sufficient  preventive  of  the  disease, 
but  can  only  be  efficiently  carried  out  by  regimental  doctors  when 
acting  under  military  authority  and  when  themselves  convinced  of  the 
efficacy  of  their  methods. 

Kaveret-Wattel  (G.).  Le  Gamhiisia  affinis,  Baird  et  Girard  :  Son 
Utilisation  pour  la  Destruction  des  Moustiques.  [Gambusia  affinis  : 
Its  Use  in  the  Destruction  of  Mosquitos.] — Bull.  Soc.  Nat. 
Acdimat.,  Paris,  Ixiv,  no.  12,  December  1917,  pp.  445-451,  1  fig. 

This  paper  gives  an  account  of  Gamhisia  affinis,  a  small  fish  that 
hves  almost  entirely  on  the  larvae  of  harmful  insects.  In  waters  where 
mosquito-eggs  are  laid  the  larvae  constitute  the  principal  diet  of 
G.  affinis,  being  devoured  in  enormous  quantities.  This  fish  is. 
considered  superior  to  any  other  species  as  a  mosquito-destroyer. 

Taylor  (F.  H.).  Report  for  January  to  June,  1916.— Half -Yearly  Rept. 
Australian  Inst.  Trop.  Med.,  Townsville,  Que£nsland,  from  1st 
January  to  30th  June,  1916,  Commonwealth  Australia,  Govt.  Printer 
for  State  of  Victoria,  1917,  pp.  6-8.  [Keceived  25th  January  1918.] 

Investigations  on  the  value  of  potassium  cyanide  as  a  larvicide  have 
showTi  that  when  used  at  the  strength  recommended  by  Eoss  and  Edie 
(Ann.  Trop.  Med.  &  Parasitology,  v,  p.  385,  1911)  it  is  very  destructive 
to  the  egg  and  young  pupal  stages  of  mosquitos,  but  is  not  so  harmful 
to  the  pupae.  Owing  to  the  number  of  grades  of  potassium  cyanide  on 
the  market,  further  experiments  are  necessary  before  definite  results 
can  be  obtained. 

Experiments  to  test  the  effectiveness  of  a  cresyl  fumigation  apparatus 
against  mosquitos  are  not  yet  completed.  Investigations  into  the 
relative  mosquito  density  of  a  given  area  of  Townsville  are  being 
carried  out. 

The  following  species  have  been  identified : — Culicidae  :  Pseudo- 
skusea  basalis,  Tayl.,  Reedomyia  pampangensis,  Ludl.,  Mansonioides 
{Taeniorhy7ichus)  uniformis,    Theo.,    Taeniorhynchus   (Chrysoconops) 
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mirites,  Theo.,  T.  brevicellulus,  Theo.  {acer,  Theo.),  OcJilerotatus 
{Scutomyia)  notoscriptus,  Skuse,  0.  {Culicelsa)  vigilax,  Skuse,  0.  {Culi- 
cada)  annulipes,  Tayl.,  0.  (C.)  cumpstoni,  Tayl.  var.,  LopJioceratomyia 
sp.  n.,  Culex  sitiens,  Wied.,  C.  fatigans,  Wied.,  C.  sagax,  Skuse,  Mac- 
leaya  tremula,  Theo.,  Culicada  demansis,  Strick.,  C.  vandema,  Strick., 
Stegomyia  tasmaniensis,  Strick.,  and  Hulecoeteomyia  sp.  n. 

Tabanidae  :  T.  cinerescens,  Macl.,  T.  nigritarsis,  Tayl.,  T.  nifinotalis, 
Bigot,  T.  nemopunctatus,  Ric,  T.  duplonotatus,  Ric,  Silvius  frontalis, 
Ric,  and  S.  elongatulus,  Tayl. 

Proggatt  (J.  L.).  A  Simple  Type  of  Blow-fly  Trap. — Agric.  Gaz. 
N.S.W.,  Sydney,  xxviii,  no.  9,  3rd  September  1917,  p.  626,  1  fig. 
[Received  28th  January  1918.] 

The  method  of  destroying  sheep-maggot  flies  by  trapping  them  before 
they  have  time  to  deposit  their  eggs  upon  the  sheep  is  one  that  is 
yielding  good  results.  A  cheap  and  simple  trap  can  be  made  by 
covering  the  open  end  of  an  empty  kerosene  tin  with  wire  gauze  which 
must  overlap  the  sides  about  2  inches.  Let  into  the  centre  of  this 
cover  is  a  funnel,  4  inches  in  diameter  and  5  inches  long,  the  opening 
at  the  apex,  inside  the  tin,  being  about  the  size  of  a  threepenny  piece. 
The  inside  of  the  tin  is  painted  white,  the  outside  also  being  painted 
as  a  protection.  The  trap  can  be  baited  with  any  offal  or  with  sour 
milk. 

Hadlington  (J.).  Poultry  Notes. — Agric.  Gaz.  N.S.W.,  Sydney, 
xxviii,  no.  9,  3rd  September  1917,  pp.  671-673.  [Received  28th 
January  1918.] 

Vermin  in  poultry  houses  naturally  fall  into  two  groups,  parasites 
that  live  and  hibernate  in  the  j30ultry  house  on  roofs,  etc.,  such  as 
Dermanyssus  gallinae  (red  mite),  and  those  which  pass  their  whole 
existence  on  the  fowl,  such  as  Goniocotes  abdominalis  (large  chicken 
louse).  The  latter  may  be  combated  with  a  dust  bath,  or  by  dusting 
the  birds  by  hand  with  insecticides,  or  sulphur,  or  wdth  equal  parts  of 
sulphur  and  fine  ashes.  The  best  method  of  keeping  poultry  houses 
free  from  vermin  is  to  spray  them  with  kerosene  emulsion  as  often  as 
necessary.  The  emulsion,  which  should  be  applied  by  a  force  pump  so 
as  to  reach  all  the  cracks  and  crevices,  is  composed  of  8  oz.  soft  soap 
dissolved  in  1  gal.  boihng  water,  1  gal.  of  kerosene  being  slowly  added 
while  stirring,  and  the  whole  thoroughly  shaken  to  effect  emulsification. 
For  use,  10  gals,  soft  water  must  be  added,  and  if  the  spray  is  to  be  also 
a  disinfectant,  one  tablespoonful  of  miscible  carbolic  acid  to  each 
gallon  of  emulsion  should  be  stirred  in.  Where  the  infestation  is 
severe,  2  or  3  applications  may  be  necessary  at  intervals  of  1  or  2  days. 

Parodi  (S.  E.).  Acci6n  Pat6gena  de  los  Ixodideos.  [Pathogenic  Action 
of  Ixodids.] — Anales  Soc.  Rural  Argentina,  Buenos  Aires,  li,  no.  2, 
March-April  1917,  pp.  111-124.     [Received  31st  January,  1918.] 

This  paper  is  a  review  of  the  subject  of  tick-infestation,  and  gives  an 
account  of  the  various  parasites  transmitted  by  Ixodids  and  of  their 
■evolution  in  the  tick  and  in  the  animal  host.  The  method  of  trans- 
mission from  tick  to  host  is  described.  The  ticks  dealt  with  include 
Margaropus  annulatus,  which  transmits  Piroplasma  bigeminum  and 
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Anaplasma  marginale  as  well  as  Theileria  and  Nutfallia.  The  author 
records  his  own  experiences  in  the  investigation  of  the  evolution  of  the 
parasite  in  the  tick.  While  studying  the  transmission  of  Anaplasma 
he  has  come  to  the  conclusion  that  Stomoxys  and  Tabanids  do  not 
transmit  this  disease.  Healthy  animals  placed  with  those  infected, 
but  freed  from  ticks,  remained  uninfected  although  they  were  attacked 
by  these  flies. 

Campaiia  contra  la  Garrapata.  Medidas  Oficiales.  [Campaign  against 
the  Tick.  Official  Measures.] — Anales  Soc.  Rural  Argentina, 
Buenos  Aires,  li,  no.  2,  March- April  1917,  pp.  124-125.  [Received 
31st  January  1918.] 

The  Argentine  Government,  acting  upon  the  advice  of  the  Ministry 
of  Agriculture  and  upon  information  furnished  by  various  agricultural 
societies,  issued  a  decree  in  April  1917  for  the  purposes  of  (1)  calling 
attention  to  the  losses  caused  by  ticks,  (2)  pointing  out  the  necessity 
for  vigorous  sanitary  action,  and  (3)  authorising  the  ajDplication  of  the 
measures  suggested  by  a  Commission  appointed  by  the  Ministry  of 
Agriculture  in  October  1916,  if  considered  suitable  by  the  Live  Stock 
Department. 

The  decree  defines  the  limits  of  certain  areas  as  tick-free,  intermediate 
or  infested.  Very  strict  rules  are  laid  down  regarding  the  movement 
of  cattle  from  one  area  to  another  ;  these  will  be  enforced  two  years 
after  the  date  of  the  decree.  Cattle  may  be  moved  from  unclassi- 
fied establishments  only  after  preliminary  dipping  and  then  only 
within  their  own  defined  area.  Official  dipping-tanks  will  be  installed 
in  the  larger  cattle  markets  and  wherever  considered  necessary 
throughout  the  intermediate  and  infected  areas.  Corrals  are  to  be  set 
apart  for  the  temporary  housing  of  tick-free  cattle  journeying  from  the 
north.  The  best  insecticides  for  tick  eradication  will  be  obtained  and 
exact  instructions  issued  for  their  application  in  varying  proportions 
throughout  the  different  seasons,  as  well  as  practical  instructions  for 
dipping.  The  biology  of  the  tick  [Margaropus  annulatus]  and  methods 
for  its  destruction  are  to  be  studied  under  direction  of  the  Ministry  of 
Agriculture,  and  only  competent  inspectors  will  be  chosen  to  super- 
intend the  dipping-tanks.  All  expenses  in  connection  with  tick 
treatment  will  be  reduced  to  a  minimum. 

PopoFF-TcHERKASKY  (D.).  Beltrag  zur  Kenntnis  der  Differential- 
character  zwischen  Pediculus  capitis,  de  Geer,  und  Pediculus  cor- 
poris, de  Geer.  [A  Contribution  to  the  Knowledge  of  the  Diffe- 
rential Characters  between  P.  capitis  and  P.  humanus  (corporis)]. 
— Centralbl.  Bakt.,  Parasit.  u.  Infektionskr.,  Jena,  Ite  Abt.,  Orig., 
ixxix,  no.  1,  19th  December  1916,  pp.  29-33,  4  figs. 

In  this  paper,  dated  July  1914,  the  differential  characters  of 
Pediculus  capitis  and  P.  humanus  are  reviewed,  the  conclusion  being 
reached  that  these  are  two  extraordinarily  closely  allied  species.  It 
may  indeed  be  supposed  that  man  was  originally  parasitised  by  a 
single  species  of  louse  that  later  became  differentiated  by  adaptation 
to  different  habitats.  The  only  constant  differential  character  is  the 
greater  length  of  the  antennae  and  of  the  femora  of  the  first  pair  of 
legs  in  P.  humanus. 
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Galli-Valerio  (B.).  Beitrage  zur  Biologie  und  zur  Bekampfung  der 
Lause.  3.  Mitteilung.  [ContributioEs  to  the  Biology  and  Control 
of  Lice.  3rd  Communication.] — Centralbl.  Bakt.,  Parasit.  u. 
Infektionskr.,  Jena,  Ite  Abt.,  Orig..  Ixxiv,  no.  1,  19tli  December 
1916,  pp.  33-35. 

The  head  louse  [Pediculus  capitis]  cannot  be  induced  to  live  on 
white  mice,  though  experiments  made  to  determine  whether  this  was 
due  to  the  light  colour  of  the  host  were  inconclusive.  The  protective 
value  of  various  substances  against  the  bites  of  lice  was  investigated, 
basic  nicotine  (12  per  cent.)  alone  proving  of  any  use.  A  number  of 
insecticides  were  tested  and  it  was  found  that  oils  kill  lice  quickly, 
especially  the  thicker  kinds,  as  these  adhere  better. 

Steudel  ( — ).  Fraktionierte  Entlausung.  [Louse  Eradication  in 
successive  Stages.] — MiincJiener  Med.  Wochenschr,  Munich,  Ixiv, 
no.  42,  15th  October  1917,  pp.  1373-1375. 

The  process  of  eradicating  lice  on  man  by  a  single  treatment  requires 
so  much  time  and  care  as  to  be  inapplicable  where  a  large  number  of 
troops  is  involved.  In  the  case  of  a  division  or  entire  army  which  has. 
become  infested  during  mobile  operations  it  is  not  feasible — at  the- 
beginning  of  a  war  of  positions — to  change  quarters  after  disinfection 
or  to  disinfect  the  men  thoroughly.  It  is  suggested  that  disinfection 
by  successive  stages  solves  the  problem.  This  method  aims  at  destroy- 
ing as  many  lice  and  eggs  as  possible  on  each  of  several  occasions 
divided  by  a  14-day  interval.  Each  treatment  comprises  bathing  the- 
men  and  passing  their  clothes  through  a  heating  apparatus.  The  first 
one  will  kill  the  majority  of  the  lice  and  eggs  and  the  second  will  kill 
almost  all  the  lice  that  previously  escaped  as  well  as  individuals  that 
have  since  hatched.  The  14-day  interval  does  not  allow  the  lice  to 
increase  to  such  an  extent  as  to  induce  migration,  so  that  the  second 
treatment  uall — theoretically — dispose  of  all  the  lice,  leaving  a  small 
number  of  eggs  only.  A  third  treatment  after  a  similar  interval  will 
kill  all  the  lice  hatched  from  these  eggs,  while  they  are  still  immature, 
and  should  ensure  total  eradication.  An  example  is  given  of  the- 
practical  working  of  this  method  in  the  case  of  a  body  of  troops  2,000 
strong  equipped  with  a  plant  capable  of  dealing  with  30  men  and  their 
equipment. 

Werner  (H.).  Die  Malaria  im  Osten  und  ihre  Beeinflussung  durch 
die  Besonderheiten  des  Krieges  nebst  Bemerkungen  iiber  Ano- 
phelenbiologie  und  Malariatherapie.  [Malaria  on  the  Eastern 
Front  and  the  Influence  exercised  on  it  by  the  Special  Conditions 
of  the  War,  with  Remarks  on  its  Treatment  and  on  the  Biology 
of  Anophelines.] — Miinchener  Med.  Wochenschr.,  Munich,  Ixiv, 
no.  42,  15th  October  1917,  pp.  1375-1377. 

In  the  case  of  malaria  on  the  eastern  front  the  annual  curve  of 
endemicity  varies  from  the  usual  type  ownng  to  the  abnormal  conditions 
due  to  the  War.  In  this  paper  a  chart  of  the  incidence  of  the  disease 
in  a  corps  in  the  summer  of  1916  shows  that  malaria  was  present  in 
March,  remained  at  the  same  low  level  until  mid- April,  then  increased 
up  to  the  first  week  in  June,  and  after  diminishing  till  the  first  week  in 
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July,  suddenly  greatly  increased  up  to  the  first  week  in  August,  after- 
wards decreasing  until  it  reached  its  original  level  at  the  end  of 
-September.  There  were  thus  two  waves,  a  small  one  in  May  and  a 
large  one  in  August.  The  civil  population  had  been  removed  from  the 
•district  and  the  military  placed  in  occupation  were  practically  free 
from  malaria.  The  first  outbreak  is  attributed  to  infected  Anophelines 
that  had  hibernated.  The  incidence  of  Anophelines  is  roughly  parallel 
to  that  of  the  second  outbreak,  but  about  three  weeks  earlier.  The 
newly  emerged  mosquitos  are  not  believed  to  have  derived  their 
infection  from  the  civil  population,  soldiers  infected  in  the  first 
outbreak,  Russian  prisoners  or  deserters,  or  the  Russian  front  opposite. 
The  survival  of  the  hibernated  mosquitos  is  also  rejected  as  a  possible 
source,  because  it  would  give  a  uniform  curve,  decreasing  gradually. 
Apart  from  prolonged  incubation  in  the  troops,  the  inheritance  of 
malarial  infection  in  the  mosquito  provides  the  only  explanation  of  this 
phenomenon.  The  inheritance  of  typhus  infection  in  the  louse  and  of 
relapsing  fever  in  the  tick  are  analogous  cases. 

In  the  section  dealing  with  the  biology  of  Anophehnes  the  preference 
of  these  mosquitos  for  latrines  is  recorded  [see  this  Review,  Ser.  B,  v, 
p.  62],  as  well  as  their  remarkable  power  of  resistance  to  intense  cold, 
they  being  found  to  occur  in  localities  where  for  several  weeks  the 
temperature  was  between  14°  and  — 15°  F. 

Klingmuller  ( — ).  Ueber  die  Bettwanze.  [The  Bed-Bug.] — Munch. 
Med.  Wochenschr.,  Munich,  Ixiv,  no.  52,  25th  December  1917, 
pp.  1653-1654. 

This  paper  records  a  number  of  observations  on  bed-bugs  [Cimex 
lectularius],  which  are  very  abundant  on  the  Russian  front,  where  they 
may  perhaps  be  concerned  in  the  transmission  of  disease,  though  the 
author  does  not  believe  this  to  be  the  case. 

When  moving,  the  bugs  easily  lose  their  hold  and  this  accounts  for 
their  falHng  from  ceilings  on  to  persons  sleeping  beneath.  They  feed 
on  man  and  other  mammals,  though  they  do  not,  as  a  rule,  suck  blood 
immediately  they  are  placed  on  the  flesh,  but  wander  about  for  some 
time.  Their  saliva  probably  contains  a  substance  that  prevents  the 
blood  from  coagulating,  and  this  and  the  mechanical  injury  caused 
probably  give  rise  to  the  irritation  produced.  All  persons  are  bitten 
indiscriminately,  though  some  suffer  much  more  inconvenience  than 
others.  Individual  bugs  can  five  for  over  a  year,  and  one  example  was 
kept  in  captivity  for  440  days.  They  are  very  resistant  to  starvation, 
some  surviving  after  221  days  without  food,  while  young  bugs  that  had 
never  fed  lived  for  150  days.  They  can  also  withstand  such  low 
temperatures  as  0°  F.  [in  the  original,  — 17°,  which  is  assumed  to  be 
Centigrade],  living  in  a  torpid  state,  and  even  quite  young  individuals 
survive  the  winter  cold.  Bugs  are  therefore  able  to  survive  for  over 
six  months  in  an  uninhabited  house.  The  eggs  are  more  sensitive  to 
cold,  and  if  exposed  to  low  temperatures  they  fail  to  hatch.  Odour  does 
not  appear  to  guide  bed-bugs  in  their  search  for  blood,  nor  do  they 
seem  able  to  distinguish  colours.  When  not  seeking  food,  they  usually 
remain  in  one  place  and  appear  to  prefer  a  wooden  surface.  They  are 
easily  killed  in  water  and  other  harmless  fluids,  while  soapy  water, 
alcohol,  benzol,  etc.,  destroy  them  very  rapidly. 
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To  destroy  them  walls  and  bedsteads  may  be  scorcbed  with  a 
soldering  lamp,  and  the  author  cleared  a  barracks  in  this  manner. 
Before  reaching  maturity  the  bed-bug  undergoes  5  moults  at  intervals 
ranging  from  about  10  days  to  several  months.  In  most  cases  severe 
cold  and  prolonged  hunger  delay  moulting  and  general  development. 
In  the  case  of  35  bugs  the  total  life-cycle  occupied  an  average  of  210 
days.  Mating  takes  place  some  days  after  the  fifth  moult.  Oviposition 
occurs  throughout  the  year.  In  the  case  of  131  eggs  hatching  took 
place  after  an  average  period  of  23  days. 

Natvig  (L.  R.).    Beitrag  zur  Biologie  der  Dasselfliegen  des  Renntiers. 

[Contribution  to  the  Life- history  of  the  Bot-Fhes  of  Reindeer.] — 
Tromso  Museums  Aarshefter  38  &  39,1915-1916,  pp.  117-132, 
5  text-figs.,  1  plate.     [Received  4th  March  1918.] 

These  observations  on  Cephenomyia  trotnpe,  L.,  and  Oedemagena 
tarandi,  L.,  were  made  in  those  parts  of  Norway  to  which  the 
Laplanders  bring  their  reindeer  to  pasture  from  the  beginning  of  May 
till  September.  Every  year  some  of  the  young  animals  fall  down  dead, 
and  their  death  is  believed  by  both  the  Laplanders  and  the  farmers  to 
be  due  to  the  presence  of  Cejphenomyia  trompe,  L.  The  author  had  an 
opportunity  of  dissecting  a  young  reindeer  which  had  died,  and  he 
found  in  the  nasal  cavities  and  the  larynx  as  many  as  130  larvae  of  this 
species.  In  the  absence  of  other  symptoms,  he  concludes  that  death 
had  been  caused  by  the  larvae  giving  rise  to  suffocation.  It  was 
repeatedly  noticed  that  reindeer  suffer  from  catarrh  in  the  nose,  the 
animals  being  then  very  irritated  and  trying  to  rub  their  noses  against 
tree-trunks.  After  violent  sneezing,  pupae  of  C.  trompe  may  be  found 
on  the  spot  where  the  animals  have  been  standing.  It  is  very 
remarkable  that  no  larvae  are  found  on  the  ground  under  these 
circumstances,  but  this  is  doubtless  due  to  the  fact  that  the  larvae 
transform  into  pupae  very  soon  after  leaving  their  host. 

The  adult  flies  emerge  in  from  15-19  days,  the  first  being  found  on 
the  12th  July  and  the  last  on  the  31st  of  that  month.  The  reindeer 
always  become  very  agitated  when  the  flies  were  seen  hovering  around 
them  and  try  to  escape  oviposition  by  lowering  their  heads  and  hiding 
their  noses  in  the  vegetation. 

In  the  skin  of  the  reindeer  above-mentioned  about  300  larvae  of 
Oedemagena  tarandi,  L.,  were  also  found.  0.  tarandi  oviposits  chiefly 
on  the  new  coat  which  is  growing  at  this  time,  the  number  of  eggs  laid 
on  one  hair  varying  from  1  to  9.  The  young  larvae  hatch  in  about  a 
fortnight. 

Marzinovsky  (Dr.  E.  I.).    JIuxopaflKa  Pappataci  Ha  KaBHaacKOM-b 

^pOHTt.  [Pappataci-Fever  on  the  Caucasian  Front.] —  «  WleflM- 
l^MHCKOe  0603ptHie.»  [The  Medical  Review],  Moscoiv,  Ixxxvii. 
no.  13-14-15-16,  1917,  pp.  603-613.  [Received  12th  February 
1918.] 

Until  recently  the  only  tropical  disease  known  in  Russia  was  malaria ; 
of  late,  however,  a  number  of  new  diseases  such  as  kala-azar  in  Trans- 
caucasia, tropical  dysentery  and  blackwater  fever  have  made  their 
appearance.    In  many  localities  on  the  coast  of  the  Black  Sea  Stcgomyia 
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fasciata  has  been  discovered  and  outbreaks  of  yellow  fever  may  be 
expected.  During  the  War,  the  Russian  army  in  Asiatic  Turkey  and 
Persia  suffered  to  a  considerable  degree  from  sand-fiy  fever,  the 
carrier  of  which  is  Plilehotomus  papafasii.  A  table  showing  the  position 
of  the  genus  Plilehotomus  in  the  Diptera,  and  a  list  of  24  species 
of  this  genus  hitherto  described  are  given,  followed  by  a  description  of 
P.  papatasii,  and  a  short  account  of  its  life-history.  The  author 
subjected  himself  to  the  bites  of  some  examples  of  this  midge,  which 
were  brought  from  Trebizond  to  Tifiis,  having  been  caught  in  a  room 
where  patients  with  this  fever  were  lying,  and  in  a  few  days  he  fell  ill 
with  the  disease.  The  midges  died  in  captivity  in  from  5  to  7  days. 
Preventive  remedies  against  this  disease  are  extremely  difficult  and 
must  be  directed  chiefly  to  sanitary  measures  and  to  the  destruction 
of  the  breeding-places  of  the  insects.  Fumigation  as  a  means  of 
keeping  the  insects  away  from  houses  is  useless,  but  the  use  of  nets  for 
protection  when  asleep  is  very  efEective.  Recently  cases  of  sand-fly 
fever  have  also  occurred  in  Tiilis. 

Marzinovsky  (Dr.  E.  I.).    HoBblR  BMfl"b  Plilehotomus' 2i   BTj  PocciM— 

Plilehotomus  caucasicus,  sp.  nov.  [A  new  Species  of  Plilehotomus 
in  Russia  —  Plilehotomus  caucasicus,  sp.  nov.] —  «  MeflMl^MHCKOe 
0603p'bHie.»  [The  Medical  Review],  Moscow,  Ixxxvii,  no.  13- 
14-15-16,  1917,  pp.  612-614,  17  figs.  [Received  12th  February 
1918.] 

Nothing  was  known  until  quite  recently  about  the  presence  of 
Plilehotomus  in  Russia,  but  in  1916  a  search  for  P.  papatasii  in 
Tifiis  resulted  in  the  discovery  of  the  above  new  species,  which  is  here 
described  and  figured.  It  is  thought  probable  that  P.  caucasicus  may 
also  act  as  carrier  of  sand-fly  fever. 

Garin  (C).  Etude  sur  un  Bacille  Parasite  des  Larves  d'Anopheles  :  le 
B.  de  Loutraz.  [A  Study  on  a  Bacillus  parasitic  in  Anopheline 
Larvae  ;  the  Bacillus  of  Loutraz.] — C.  R.  Soc.  Biol,  Paris,  Ixxxi, 
no.  1,  12th  January  1918,  pp.  41-43. 

In  the  course  of  experimental  investigations  on  the  larvae  of 
Anopheles  maculipennis  and  A.  bifurcatus  during  the  sununer  of  1917, 
it  was  found  that  they  were  attacked  by  an  epidemic,  the  bacillus  of 
Loutraz  being  isolated  from  the  dead  larvae.  The  virulence  of  this 
bacillus  is  greatest  when  just  isolated  from  the  dead  larva,  and  it 
decreases  by  slow  degrees  in  succeeding  passages  through  artificial 
media.  The  larvae  do  not  become  infected  by  ingestion,  but  in  the 
course  of  respiration  at  the  surface  of  the  water,  where  the  bacilli 
multiply.  This  organism  has  no  pathogenic  effect  on  the  larvae  of 
Culex  pipiens,  nor  on  grasshoppers,  by  ingestion,  nor  on  mammals 
such  as  the  guinea-pig,  dog,  and  rabbit  either  by  intraperitoneal  or 
subcutaneous  injection.  Gold-fish  also  lived  for  a  month  in  water 
daily  contaminated  with  it. 

Further  experiments  wall  be  made  to  show  whether  this  bacillus,  so 
fatal  to  Anopheline  mosquitos  in  small  vessels,  is  equally  so  in  nature  ; 
whether  the  artificial  contamination  of  Anophehne  breeding-places 
will  result  in  an  appreciable  diminution  in  the  number  of  larvae  ;  and 
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wliether  tlie  artificial  contamination  of  ponds  and  marshes  in  malarial 
countries  will  prove  an  efficacious  means  of  combating  these  mosquitos, 
and  consequently  malaria. 

Calveet  (P.  P.).    Insects  and  Human  Mortality  in  War. — Old  Penn, 
Philadelphia,  xvi,  no.  12,  21st  December  1917,  pp.  297-302. 

This  paper  is  the  report  of  a  lecture  delivered  by  the  author  in 
Philadelphia. 

The  various  diseases  that  have  been  responsible  for  a  high  percentage 
of  mortality  in  the  present  and  in  previous  wars  are  reviewed,  almost 
all  of  these  being  now  known  to  be  insect-borne.  The  relation  of  the 
louse,  Pediculus  humanus  (vestimenti),  to  typhus  are  discussed  in 
detail,  the  history  of  the  investigations  into  this  relation  being  given, 
and  the  importance  of  keeping  typhus  patients  and  these  insects 
apart,  which  has  so  far  been  successfully  accomplished  during  the 
present  campaign  on  the  western  front,  is  insisted  upon.  The  French 
anti-malarial  campaign  of  1917  in  the  Balkan  Army  is  described. 
The  dangers  arising  from  the  prevalence  of  house-flies  and  mosquitos 
in  the  neighbourhood  of  training- camps  are  discussed,  a  promising 
feature  being  the  marked  improvement  that  has  been  observed  in  those 
camps  where  fly  and  mosquito  control  has  been  thoroughly  and 
practically  carried  out,  the  insect  problem  in  many  camps  being 
considered  as  solved. 

The  author  emphasises  the  immense  importance  of  entomological 
science  in  discriminating  the  kinds  of  insects,  in  elucidating  their 
physiology  and  life-history,  without  which  their  vulnerable  points 
cannot  be  known,  and  in  discovering  their  relations  to  the  rest  of  the 
world  and  the  health  of  its  plant  and  animal  inhabitants ;  in  all  of 
these  fields  much  yet  remains  to  be  learned.  Experience  demonstrates 
that  all  insect  problems  affecting  the  health  of  the  army  and  of  the 
civilian  population  supporting  it  should  be  investigated  by  men  trained 
in  entomological  work. 

Williams  (T.  H.).    Dipping  Sheep  :  A  Warning  to  Flock-owners.— JL 

Dept.  Agric.  S.  Australia,  Adelaide,  xx,  no.  8,  March  1917,  p.  597. 
[Received  2nd  February  1918.] 

This  brief  notice  calls  the  attention  of  sheep  owners  to  the  necessity 
of  using  poisonous  powder  dips  in  compliance  with  the  requirements  of 
the  Stock  Diseases  Act,  a  case  having  arisen  in  which  a  flock  treated 
with  a  non-poisonous  carbolic  dip  had  shown  signs  of  infestation  by 
ticks  and  lice  three  weeks  later. 

HuiE  (L.  H.).  The  Bionomics  of  the  Tiger-beetle  {Cidndeh  cam- 
pestris). — Separate,  dated  14th  September  1916,  from  Proc.  R. 
Phys.  Soc.  Edinburgh,  xx,  part  1, 1915-1916,  pp.  1-11.  [Received 
5th  February  1918.]. 

This  paper  describes  detailed  observations  of  the  life-history  and 
habits  of  Cicindela  campestris,  the  larvae  of  which  burrow  in  sand, 
peat,  or  in  the  borders  of  sandy  roads.  Their  favourite  food  appears 
to  be  blow- flies,  which  may  often  be  seen  projecting  from  a  larval 
burrow. 
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Macdougall  (E.  S.).  Insect  and  Arachnid  Pests  of  1916.— Keprint 
from  Trans.  Highland  &  Agric.  Soc.  Scotlatid,  1917.  pp.  1-10, 
39  figs. 

Recommendations  for  the  control  of  lice  [Pediculus  humanus]  include 
the  use  of  the  powder  known  as  N.C.I,  [see  this  Revieiv,  Ser.  B,  jv, 
p.  133]  and  of  undervests  of  butter-muslin  soaked  in  insecticide 
solution  [see  this  Revieiv,  Ser.  B,  v,  p.  91]. 

The  mites  causing  itch,  mange  or  scab  such  as  Sarcoptes,  Psoroptes 
and  Symbiotes  {Chorioptes)  are  described,  and  a  key  to  them  is  given. 
Demodex  follicidorum,  the  mite  causing  demodectic  or  follicular  mange, 
and  Tromhidium  holosericeum  (harvest  mite)  are  also  dealt  with. 

Dexler  (G.).  Observations  on  Certain  Flies  Infecting  Meat  and 
Causing  Human  Myiasis. — Agric.  Gaz.  Canada,  Ottawa,  v,  no.  1, 
January  1918,  p.  99.  [Abstract  from  Zeitschrift  fur  Fleisch-  und 
Milchhjgiene,  Berlin,  Nov.  1st  &  15th,  &  1st  Dec.  1916.] 

From  observations  on  the  adults,  eggs,  larvae  and  pupae  of  flies 
that  visit  meat,  carried  out  in  the  largest  markets  in  Vienna,  the 
author  concludes  that  flies  prefer,  both  for  feeding  and  for  oviposition, 
fresh  meat  at  a  temperature  of  at  least  62°  F.,  chilled  or  frozen  meat 
being  avoided  by  them.  The  eggs  are  laid  for  preference  in  those  parts 
of  the  meat  that  are  fairly  damp,  warm  and  not  directly  exposed  to 
sunlight,  especially  the  abdominal  cavity,  lower  part  of  the  back, 
muscle  folds,  etc.  The  species  most  frequently  occurring  on  meat  are 
Lucilia  sericata,  Meig.,  Calliphora  erythrocephala,  Meig.,  Sarcophaga 
haemorrhoidalis,  Meig.,  S.  nurus,  Rond.,  S.  falculata,  Band.,  Phormia 
groenlandica,  Zett.,  Muscina  stabulans,  Fall.,  Fannia  canicularis,  L.^ 
and  F.  scalaris,  L. 

The  following  occur  rarely  on  meat,  on  which  they  feed,  but 
never  oviposit : — Ophyra  leucostoma,  Drosophila  funebris,  Musca 
domestica,  Calliphora  vomitoria,  Sarcophaga  carnaria,  Musca  meridiana,. 
and  Stomoxys  calcitrans,  the  presence  of  their  larvae  affording  no 
evidence  as  to  whether  the  meat  is  putrid  or  not.  The  size  of  the 
larvae  in  infected  meat  is  practically  of  no  use  for  determining  the 
length  of  infection.  The  exposure  of  infected  meat  to  a  temperature  of 
50°  F.  arrests  the  process  of  hatching  and  causes  the  eggs  to  die  off, 
while  the  larvae  are  killed  by  drying  or  by  exposure  to  direct  sunlight. 
A  temperature  below  44 "6°  F.  arrests  the  development  of  the  larvae, 
but  does  not  kill  them,  the  optimum  growth  temperature  being 
between  68°  and  104°  F.  The  larva  pupates  on  the  fifth  or  sixth  day 
after  hatching. 

Marchoux  (E.).  Influence  du  Milieu  ext6rieur  sur  la  Resistance  de 
I'Organisme  au  Paludisme.  [Influence  of  Environment  on  the 
Resistance  of  the  Organism  to  Malaria.] — Bull.  Soc.  Path.  Exot., 
Paris,  xi,  no.  1,  9th  January  1918,  pp.  1-3. 

The  author  discusses  the  observations  made  by  Lagriffoul  and 
Picard  [see  this  Review,  Ser.  B,  vi,  p.  70]  on  the  rarity  of  such  cases  of 
mixed  infections  of  malaria  as  were  previously  recorded  by  him. 
Criticising  the  statement  that  malarial  subjects  who  were  favourably 
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situated  for  infection  by  Plasmodium  -praecox  were  nevertheless  found 
in  the  majority  of  cases  to  be  infected  with  P.  vivax,  the  author  doubts 
whether  these  individuals  are  to  be  regarded  as  enjoying  special 
immunity.  An  explanation  is  required  as  to  why  P.  praecox  alone  is 
found  in  the  tropical  zone,  why  this  form  of  the  malarial  parasite  does 
not  exist  in  France,  and  why  the  two  and  sometimes  the  three  forms  of 
malarial  haematozoa  are  found  in  the  sub-tropical  zone.  He  suggests 
that  it  must  be  admitted  that  the  conditions  of  existence  of  the  various 
parasites  in  man  are  fixed  by  the  chmate.  The  inexplicable 
disappearance  of  P.  praecox  in  France  has  been  described  from  the 
author's  own  observations. 

His  investigations  have  led  him  to  the  conclusions  that  carriers  of 
P.falcipanitn  recover  spontaneously  in  France  when  they  have  regained 
a  good  general  state  of  health,  and  he  is  of  opinion  that  tliis  is 
abundantly  proved  by  long  experience  among  the  Colonial  troops 
infected  in  the  tropical  zone.  He  also  considers  that  the  varying 
constitutions  of  the  liquid  environment  of  the  j^arasite  play  an 
important  part  in  the  cure  of  malaria. 


Leger  (A.)  &  Certain  ( — .).  Recherche  du  Spirochete  ict§ro- 
h6morragique  chez  les  Rats  de  Dakar.  [Investigations  regarding 
the  Ictero-haemorrhagic  Spirochaete  in  the  Rats  of  Dakar.] — Bull. 
Soc.  Path.  Exot.,  Paris,  xi,  no.  1,  9th  January  1918,  pp.  19-22. 

In  the  course  of  the  investigations  recorded  by  the  author,  many  rats 
from  the  sewers  and  shipping  port  of  the  town  of  Dakar,  Senegal,  were 
examined,  including  67  individuals  of  Miis  alexandrinus,  35  of  Mus 
rattus,  and  18  of  Mus  decumanus.  Inoculations  from  these  rats  always 
produced  negative  results  in  guinea-pigs.  In  one  individual  of  Mus 
deciimanus  a  spirochaete  was  observed,  identical  in  morphology  and 
pathological  action  with  that  recently  described  in  a  shrew  under  the 
name  Spirochaeta  crocidurae  [see  this  Review,  Ser.  B,  v,  p.  98].  This 
is  considered  important  on  account  of  the  great  resemblance  between 
this  spirochaete  of  sewer  animals  and  those  of  human  recurrent  fever. 

In  spite  of  numerous  negative  results,  it  is  considered  premature  to 
conclude  that  the  spirochaete  in  question  does  not  occur  in  the  rats  of 
Dakar,  especially  as  a  malady  diagnosed  as  acute  jaundice,  which  in 
some  cases  proved  fatal,  was  recorded  as  an  epidemic  in  1916  among 
soldiers  from  camps  in  the  neighbourhood  of  Dakar.  It  is  hoped  to 
complete  this  preliminary  inquiry,  which  was  made  during  the  winter, 
by  further  investigations  during  the  coming  season. 


Velu  (H.).  Les  Affections  du  Cheval  ^  Parasites  endoglobulaires  au 
Maroc.  [Equine  Diseases  produced  by  Endoglobular  Parasites  in 
Morocco.] — Bull.  Soc.  Path.  Exot.,  Pam,  xi,  no.  1,  9th  Januarv 
1918,  pp.  26-27. 

The  author  points  out  that  the  malady  clinically  described  as  equine 
piroplasmosis  is  in  reality  two  distinct  diseases,  caused  by  entirely 
different  parasites,  viz.,  Nuttallia  equi  and  Pirop)lasma  caballi.  These 
two  diseases  are  difEerentiated  by  their  symptoms. 
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Moor  (C.  G.)  &  Cooper  (E.  A.).  Field  Sanitation.— ZowcZon,  Bailliere, 
Tindall  &  Cox,  220  pp.,  numerous  text-figures.     Price  2s.  6i.  net. 

This  booklet  contains  simple  instructions  relative  to  the  maintenance 
of  health  and  the  prevention  of  disease.  It  is  described  as  the  outcome 
of  many  changes  in  sanitary  work  and  appliances  that  have  developed 
during  the  War,  and  is  published  with  a  view  to  assisting  all  those 
interested  in  field  sanitation.  A  chapter  is  devoted  to  the  control  of 
flies  and  other  insect  pests  and  the  dangers  arising  from  their  presence 
is  discussed.  Flies  are  now  destroyed  in  all  their  stages,  many  useful 
methods  being  detailed.  The  proper  disposal  of  human  excreta  and  of 
all  refuse  in  camps  in  order  to  prevent  epidemics  of  such  diseases  as 
typhoid,  dysentery  and  cholera,  is  discussed  at  length.  Various 
suggestions  for  economising  public  money  in  the  use  of  waste  pro- 
ducts are  given.  An  appendix  contains  working  sketches  of  useful 
appliances  that  can  be  made  from  materials  at  hand,  and  the  booklet 
is  supplied  Avith  an  index. 

Malloch  (J.  R.).  A  Preliminary  Classification  of  Diptera,  exclusive 
of  Pupipara,  based  upon  Larval  or  Pupal  Characters,  with  Keys  to 
Imagines  in  Certain  Families.  Part  I. — Bull.  Illinois  State  Lab. 
Nat.  Hist.,  Urbana,  xii,  Article  3,  March  1917,  pp,  161-407, 
30  plates.    [Received  4:th  February  1918.] 

This  work  is  based  on  North  American  material.  The  Sarco- 
PHAGIDAE  include  some  species  that  are  true  parasites,  but  the 
majority  are  feeders  upon  decaying  animal  and  vegetable  matter.  All 
species  of  Muscidae  are  scavengers,  many  of  them  being  beneficial  ; 
the  Gastrophilidae,  Hippoboscidae  and  Oestridae  are  all  distinctly 
injurious.  The  flesh-flies  and  some  other  groups  sometimes  cause 
myiasis  in  man,  the  larvae  flnding  their  way  into  the  stomach  with 
food  in  which  the  flies  have  deposited  their  eggs.  Among  the 
PsYCHODiDAE,  the  species  of  Phlebotonms  are  blood-suckers  and  are 
capable  of  transmitting  sand-fly  fever  and  verruga  to  man.  Pericoma 
townsvillensis  has  been  recorded  from  Australia  as  a  blood-sucking 
species  [see  this  Review,  Ser.  B,  iv,  p.  30].  This  species  should  be 
placed  in  either  Psychoda  or  Phlebotomus,  probably  the  latter.  The 
family  Culicidae  is  so  well-known  and  has  been  so  widely  studied  that 
only  the  principal  divisions  are  indicated  in  this  work.  Certain  species 
are  the  only  known  vectors  of  malaria,  yellow  fever  and  filariasis.  A 
key  to  the  sub-families  is  given.  The  family  Ceratopogonidae  is 
separated  by  the  author  from  Chironomidae,  to  which  it  is  closely 
allied,  and  a  key  to  the  genera  is  given.  The  imagines  of  the  genus 
Culicoides  are  invariably  blood-suckers.  Pseudoculicoides  is  also  a 
blood-sucking  genus.  This  habit  has  not  been  recorded  for  any  of  the 
other  genera,  in  so  far  as  man  and  domestic  animals  are  concerned, 
though  they  attack  other  insects.* 

A  key  is  also  given  to  the  genera  of  the  Tabanidae.  The  adults  of 
this  family  are  among  the  worst  of  the  biting  pests  of  cattle.  The 
genus  Tabanus  attacks  cattle  and  other  domestic  animals  almost 
exclusively,  but  Chrysops  is  also  a  persistent  pest  of  man,  at  least  one 
African  species  being  responsible  for  the  conveyance  of  filariasis. 

*  [In  Africa  species  of  Ceratopogon  (Forcipomyui)  and  Johannseniella 
have  been  recorded  as  attacking  man. — Ed.] 
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OzzARD  (A.  T.)-  Some  Sanitation  Problems  of  the  Sugar  Estates  and 
Villages  of  British  Guiana. — Trans.  Soc.  Trop.  Med.  Hyg.,  London, 
xi,  no.  2,  December  1917,  pp.  71-92.  [Received  Idth  February 
1918.] 

A  portion  of  this  paper  is  devoted  to  a  discussion  of  the  chief  diseases 
against  which  sanitary  measures  are  required.  With  regard  to  yellow 
fever,  it  is  hoped  that  no  more  serious  epidemics  will  occur,  but  as 
cases  do  still  arise  in  some  of  the  neighbouring  islands  and  adjoining 
countries  a  proper  observance  of  all  mosquito  by-laws  is  necessary  to 
prevent  a  recurrence  of  this  disease.  Unfortunately  these  by-laws  are 
very  often  ignored,  while  the  greatest  faith  is  placed  in  quinine 
administration,  which  the  author  characterises  as  "  possibly  the 
weakest  of  all  anti-malaria  measures."  It  is  an  extraordinary  fact  that 
in  a  colony  where  filariasis  is  so  painfully  evident  and  causes  a  great 
deal  of  disabling  sickness,  much  opposition  occurs  to  even  the  most 
necessary  rules  for  sanitation  and  mosquito  prophylaxis. 

The  author  is  strongly  of  opinion  that  it  would  be  wiser  to  devote 
money  and  energy  to  combating  mosquitos  rather  than  to  forcing  the 
administration  of  quinine  on  an  unwilling  population.  The  clearing 
of  much  of  the  bush  and  undergrowth  in  the  neighbourhood  of  villages 
in  British  Guiana  is  considered  a  necessary  accessory  measure.  Malaria, 
while  showing  a  marked  drop  within  recent  years,  has  recently  shown 
a  considerable  rise,  further  emphasising  the  need  for  mosquito  control. 

Walsh  (J.  H.  T.).  The  Geographical  Distribution  of  Human  Diseases 
and  their  Control. — Trans.  Soc.  Trop.  Med.  Hyg.,  London,  xi, 
no.  3,  January  1918,  pp.  105-125.  [Received  14th  February  1918.] 

This  review  includes  a  discussion  of  the  more  important  insect- 
borne  diseases  in  the  tropics. 

Cheisty  (C).  Tsetse  Flies  and  Fly-belts. — Ann.  Trop.  Med.  Parasito- 
logy, Liverpool,  xi,  no.  3,  31st  January  1918,  pp.  279-282. 

It  is  a  well-known  fact  that  Glossina  morsitans  and  its  allies  are 
rarely  to  be  met  with  outside  certain  areas  known  as  fly-belts.  Beyond 
these  belts  there  is  something  inimical  to  the  fly,  though  what  this  may 
be  is  unknown.  The  flies  migrate  en  masse  from  one  part  of  the  belt  to 
another,  but  seldom  stray  beyond  it  even  in  pursuit  of  animals.  There 
are  two  forms  of  migration  within  the  belt ;  one  is  at  the  time  when 
the  bush  is  burnt  in  the  dry  season,  when  the  flies  retreat  to  the  shelter 
afforded  beside  streams  and  moist  places  and  remain  there  until  the 
bush  begins  to  grow  again  in  the  spring  ;  the  other  form  of  migration 
is  difficult  to  understand.  It  is  not  known  whether  the  fly  has  definite 
months  of  migration,  or  what  prompts  its  movements.  The  author  is 
convinced  that  animals  play  a  very  unimportant  part,  if  any,  in  this 
migration.  He  has  observed  flies  swarming  about  a  herd  of  buftalo 
one  week,  and  in  the  following  week,  though  the  same  herd  was  in  the 
same  place,  not  a  fly  was  visible.  Large  areas  of  country  may  swarm 
with  fly  and  yet  contain  scarcely  any  game ;  such  areas  are  found  in 
the  Upper  Bahr-el-Ghazal,  where  tall  spear-grass  is  a  conspicuous 
feature.  In  some  districts  both  there  and  in  the  Eastern  Welle  basin 
Glossina  morsitans  is  found  in  millions,  apparently  irrespective  of 
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whether  human  beings  or  game  are  present  at  all.  The  presence  or 
absence  of  game  depends  upon  grazing  facilities,  but  these  have  no 
relation  to  the  presence  or  absence  of  the  tsetse-fly ;  nor  has  the 
prevalence  of  sleeping  sickness  any  relation  to  the  number  of 
<jr.  morsitans  or  to  the  number  of  game  in  any  given  area.  Wild 
.•animals  may  act  as  hosts  for  the  trypanosome  of  sleeping  sickness, 
but  the  author  considers  it  a  dangerous  assumption  to  conclude  that 
they  are  the  chief  reservoir  of  the  disease.  Even  if  this  were  the  case, 
the  possibility  of  exterminating  all  the  wild  animals  in  any  part  of 
Tropical  Africa  is  considered  quite  impracticable,  nor  is  it  considered 
that  such  a  measure  would  have  the  effect  of  eliminating  the  disease, 
WTiile  excluding  the  majority  of  wild  animals  as  a  danger  in  the 
transmission  of  sleeping  sickness  to  man,  the  author  is  inclined  to 
suspect  one  or  two.  Of  these  the  pig  is  considered  the  most  dangerous, 
not  only  the  wild  bush  pig  and  wart-hog,  but  more  especially  the  semi- 
domesticated  pigs  frequently  seen  in  native  villages. 

In  an  attempt  to  collect  evidence  in  the  Bahr-el-Ghazal  and  the 
Congo  for  or  against  the  theory  that  wild  animals  are  an  important 
reservoir  of  sleeping  sickness,  a  microscopic  examination  of  the  blood 
■of  many  animals  was  made  as  soon  as  possible  after  each  was  shot. 
•Of  160  animals  so  examined,  only  5  were  found  to  have  trypanosomes 
in  their  blood  and  of  these,  only  one,  a  wart  hog,  harboured  a  trypano- 
some that  might  be  mistaken  for  that  of  the  disease  in  man.  On  no 
occasion  were  trypanosomes  discovered  in  buffalos. 

Davies  (F.  C.)  &  Weldon  (E.  P.).  A  Preliminary  Contribution  on 
"P.  U.  0.  (Trench  Fever)."— JL  R.A.M.C.,  London,  xxx,  no,  1, 
January  1918,  pp.  92-94. 

Since  direct  communication  of  trench  fever  from  man  to  man  does 
not  appear  to  occur,  it  is  probable  that  transmission  must  be  effected 
by  blood-sucking  parasites.  With  this  theory  in  view,  one  of  the 
authors  allowed  himself  to  be  bitten  by  lice  that  had  been  starved  for 
three  days  and  then  fed,  under  a  watch-glass,  upon  patients  suffering 
from  trench  fever  in  an  acute  stage.  Twelve  days  later  the  character- 
istic symptoms  manifested  themselves,  and  he  passed  through  a  typical 
attack  of  average  severity,  accompanied  by  the  usual  pains  and 
symptoms. 

The  success  of  this  experiment  was  so  marked  that  the  results  are 
given  without  further  investigation,  in  order  that  the  anti-louse 
campaign  may  be  prosecuted  with  increased  vigour. 

Woodcock  (H.  M.).  Note  on  the  Epidemiology  of  Dysentery. — Jl. 
R.A.M.G.,  London,  xxx,  no.  1,  January  1918,  pp.  110-111. 

The  importance  of  flies  as  a  factor  in  the  spread  of  amoebic  dysentery 
has  been  proved  by  the  demonstration  of  the  passage  of  amoebic  cysts 
through  the  intestine  of  the  fly  [see  this  Review,  Ser.  B,  v,  p.  117].  As 
a  consequence  of  this  there  has  been  a  tendency  to  regard  the  fly  as  the 
•essential  agent  in  the  spread  of  this  disease  and  to  overlook  the 
important  part  played  by  water.  Amoebic  cysts  cannot  withstand 
drying,  but  can  retain  their  vitality  in  water  for  at  least  a  fortnight 
and  probably  much  longer ;  hence  for  amoebic  dysentery  to  be  prevalent 
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in  a  particular  area,  the  first  necessity  is  plenty  of  moisture  and  a  higk 
degree  of  humidity.  In  a  warm,  dry  climate  amoebic  cysts  have  little 
chance  of  survival,  notwithstanding  an  abundance  of  flies.  Dysenteric 
bacilli,  on  the  contrary,  must  be  capable  of  withstanding  a  much  greater 
degree  of  dryness  to  account  for  the  occurrence  of  bacillary  dysentery 
in  hot  climates. 


Howard  (C.  W.).   Insect  Transmission  of  Infectious  Anemia  of  Horses.. 

— Jl.   Parasitology,    Urbana,    III,    iv,    no.   2,    December    1917, 
pp.  70-79 

During  the  past  ten  years  many  different  investigations  have  been 
made  on  the  nature  of  the  transmission  of  swamp  fever  or  infectious 
anaemia  of  horses,  a  disease  which  is  widely  distributed,  but  not 
restricted,  as  its  name  would  imply,  to  low-lying,  wet  land.  Since 
it  attacks  equines  only,  etiological  investigations  are  hindered  by  the 
impossibility  of  using  small  laboratory  animals  experimentally. 

Research  seems  to  show  that  infection  does  not  take  place  through 
the  digestive  or  respiratory  organs,  but  through  the  skin,  the  infective 
agents  being  neither  ticks,  bots,  mosquitos,  nor  Tabanids,  but. 
Stomoxys  calcitrans  (biting  stable  fly),  though  it  has  not  yet  been 
proved  that  these  insects  are  the  usual  or  only  carriers  of  the  disease. 


Moll  (A.  M.).     Animal  Parasites  of  Rats  at  Madison,  Wisconsin. — JL 

Parasitology,  TJrbana,  III.,  iv,  no.  2,  December  1917,  pp.  89-90. 

An  examination  of  twenty-five  examples  of  the  so-called  brown  rat,. 
Mils  norvegicus,  has  shown  that  they  all  carried  internal  and  external 
parasites,  but  in  no  case  was  any  blood  parasite  found. 

The  insect  parasites  found  were  : — Polyplax  {Hae?natopinus)  spimi- 
losiis,  Burm.  (rat  louse),  which  transmits  an  apparently  non- 
pathogenic protozoan  parasite,  Trypanosoma  letvisi,  from  one  rat  to- 
another ;  Ctenocephalus  canis,  Curtis  (dog  flea),  which  is  the- 
intermediate  host  of  the  tapeworm,  Dipylidium  canimmi  ;  Cerato- 
phyllus  fasciakts,  Bosc.  (rat  flea),  which  completes  its  life-cycle- 
on  the  rat  only,  but  bites  man  in  preference  to  rats  when  possible, 
thus  becoming  an  important  factor  in  plague-infested  localities ; 
and  Laelaps  agilis,  Koch,  a  mite  that  rarely  attaches  itself  to- 
man or  to  domestic  animals  and  is  consequently  of  little  economic 
importance. 

Dyar  (H.  G.)  &  Knab  (F.).  New  American  Mosquitoes  (Diptera, 
Culicidae). — Insecutor  Inscitiae  Menstnms,  Washington,  D.C.,  v, 
nos,  10-12,  October-December  1917,  pp.  165-169. 

The  mosquitos  dealt  with  in  this  paper  are  Aedes  zoosophus,  sp.  n.,. 
from  Texas,  apparently  allied  to  A.  fluviatilis,  Lutz,  and  probably 
breeding,  as  that  species  does,  in  rock-holes  along  streams ;  A.  gonimus,, 
sp.  n.,  from  Texas,  a  fierce  biter  ;  A.  niphadopsis,  sp.  n.,  from  Utah  ; 
A.  epinolns,  D.  &  K.,  a  male  from  Ecuador,  previously  described  from 
females  from  Peru  ;  and  A.  innvitus,  sp.  n..  from  Greenland,  which  is. 
possibly  identical  with  Culex  nigripes,  Zett.,  from  Lapland. 


Dyar  (H.  G.)  &  Knab  (F.).  The  Genus  Culex  in  the  United  States 
(Diptera,  Culicidae). — Insecutor  Inscitiae  Menstruus,  Washington^ 
D.C.,  V,  nos.  10-12,  October-December  1917,  pp.  170-183. 

In  this  paper  the  authors  deal  with  the  synonymy  of  the  species  of 
Culex,  sens,  lat.,  of  the  southern  United  States,  and  correct  some 
details  of  nomenclature  that  have  appeared  in  their  monograph.  Keys 
to  the  sub-genera  based  on  the  male  genitaha  and  to  species  based  on 
colouration  are  given. 

The  following  species  are  dealt  with : — Culex  (Neoculex)  saxatilis, 
Orossbeck  (C  territam,  How.,  D.  &  K.,  nee  Walk.),  the  larvae 
occurring  in  j)ermanent  swamps  and  pools  in  more  or  less  wooded  areas. 
This  species,  of  which  the  adults  do  not  bite  warm-blooded  animals, 
but  attack  frogs,  is  restricted  in  the  west  to  forested  areas. 

The  genus  Culex,  sens,  strict.,  is  represented  by  C.  corniger,  Theo., 
^\^th  an  essentially  tropical  distribution  ;  C.  tar  sails,  Coq.,  common  in 
the  arid  regions  of  the  west,  the  larvae  being  found  in  all  sorts  of 
permanent  or  semi-permanent  stagnant  water  containing  vegetation ; 

C.  stigmatosoma,  Dyar,  confined  to  the  Pacific  coast  and  found  in 
temporary  pools  without  vegetation  ;  C.  erythrothorax,  Dyar,  from  the 
southern  part  of  California,  the  larvae  living  in  sloughs  of  permanent 
deep  water  ;  C.  salinarius,  Coq.,  which  is  absent  from  Florida  and  has 
not  been  recorded  from  the  Gulf  coast,  being  elsewhere  common  in 
open  marshes,  especially  near  the  sea,  though  it  does  not  require  even 
slightly  saline  water  ;  C.  palus,  Theo.  {similis,  Theo.),  which  inhabits 
the  West  Indies  and  southern  Florida,  the  larvae  being  found  in 
permanent  or  semi-permanent  pools,  especially  in  coral  rock,  but  not  in 
artificial  receptacles  ;  C.  restuans,  Theo.  {brehniei,  Knab),  extending 
from  Canada  to  Florida,  the  larvae  being  found  in  foul  stagnant  water, 
such  as  in  rain-barrels  and  old  tins.  Though  C.  territans.  Walk., 
appears  to  be  the  oldest  name  for  this  species  according  to  Edwards, 
Walker's  description  does  not  apply  and  the  name  has  long  been  used 
ior  C.  saxatilis,  Grossbeck  {q.v.)  ;  C.  fatigans,  Wied.  {quinquefasciatus, 
Say),  widely  dispersed  by  commerce  over  the  warmer  parts  of  the 
globe,  is  a  semi-domesticated  species,  the  larvae  being  numerous  in 
all  artificial  collections  of  water  near  human  habitations,  and  less 
common  in  natural  pools  in  the  open  country  ;  C.  pipiens,  L.  {comitatus, 

D.  &  K.),  probably  introduced  by  commerce  from  Europe,  the  larvae 
being  found  in  artificial  collections  of  water  and  in  stagnant  pools. 

The  sub-genus  Melanoconion,  Theo.,  is  represented  by  Culex 
{Melanoconion)  erraticus,  D.  &  K.  {ahominator,  D.  &  K.),  a  species 
inhabiting  the  Mississippi  valley ;  C.  {M.)  peccator,  D.  &  K. 
{incriminator,  D.  &  K.),  a  species  of  which  the  larvae  and  life-habits 
are  unknown;  and  C.  (M.)  anips,  Dyar,  known  only  from  southern 
CaUfornia,  where  the  larvae  are  found  in  pools  of  permanent  water. 

The  sub-genus  Mochlostyrax  is  represented  by  C.  (M.)  egberti, 
D.  &  K.,  from  Florida,  the  male,  larva  and  life-history  being 
unknown;  C.  {M.)  floridanus,  D.  &  K.  {cubensis,  D.  &  K.,  agitator, 
D.  &  K.,  deceptor,  D.  &  K.,  mastigia,  H.  D.  &  K.),  inhabiting 
southern  Florida  and  Cuba,  where  it  lives  in  permanent  water  with 
aquatic  vegetation,  either  hanging  itself  up  on  leaves  or  lying  on  the 
bottom,  seldom  coming  to  the  surface ;  C.  (M.)  peribleptus,  sp.  n., 
from  South  Carolina ;  and  C.  (M.)  pose,  sp.  n.,  from  Texas. 
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Other  species  are  Climacura  melanurus,  Coq.,  a  rare  species  found  ia 
the  eastern  United  States  in  swampy  regions,  the  eggs  being  laid 
singly  and  the  larval  stage  passed  in  small  water-holes ;  Culicellaj 
dyari,  Coq.,  the  larvae  of  which  are  found  in  early  spring  in  pools  left, 
by  the  melting  snow,  the  winter  being  passed  in  the  egg-stage  and  the- 
adults  of  the  single  annual  generation  appearing  in  May ;  and 
Beinocerites  cancer^  Theo.,  a  species  from  southern  Florida  where  the 
larvae  live  in  the  water  in  the  holes  of  certain  tropical  sea-shore 
crabs. 


Dyar  (H.  G.).  a  Second  Note  on  the  Species  of  Culex  of  the  Bahamas-, 
(Diptera,  Culicidae). — Insecutor  Inscitiae  Menstnius,  Washington.^ 
B.C.,  y,  nos.  10-12,  October-December  1917,  pp.  183-187. 

The  following  species  are  added  to  former  records  from  the  Bahamas  i 
Culex  {Transculicia,  sub-gen.  nov.)  eleuthera,  sp.  n.,  and  C.  reductor, 
D.  &  K.,  found  also  in  Jamaica,  but  not  in  Cuba  and  Florida, 
this  peculiar  distribution  being  possibly  due  to  the  West  Indian, 
hurricanes. 


BiSHOPP  (F.  C).  The  Distribution  of  the  Nose  Fly  and  Other  Species, 
of  Gastwphilus  in  the  United  States. — Psyche,  Boston,  Mass.,  xxiv, 
no.  6,  December  1917,  pp.  182-187,  1  fig. 

The  genus  Gastrophilvs  is  represented  in  the  United  States  by  three 
species  that  were  introduced  many  years  ago,  and  have  become  widely 
spread  throughout  the  country.  These  are  G.  equi,  L.  (intestinaliSy 
De  G.),  which  is  the  best  known  owing  to  its  abundance  and 
comparatively  slow  flight,  while  its  distribution,  though  wide,  varies 
much  locally,  the  insect  being  rare  at  high  elevations.  G.  nasalis,  L. 
(chin  fly),  a  species  often  confused  on  account  of  its  name  ■xAath  the 
nose  fly  {G.  hacmorrhoidalis),  oviposits  under  the  jaws,  while  its  larvae 
occasionally  attach  themselves  in  the  oesophagus.  This  species  is 
widely  distributed  from  east  to  west  in  the  United  States  and  also  in 
Canada.  G.  haemorrhoidalis  (nose  fly),  which  oviposits  on  the  lips,  is 
economically  the  most  important  of  the  three  species  when  present  in 
abundance.  Though  probably  introduced  at  an  early  date  with 
shipments  of  horses  from  Europe,  its  appearance  was  first  recorded  in 
1883  in  western  North  Dakota,  while  Iowa  was  invaded  about  1912, 
and  other  States  still  more  recently.  The  fact  that  it  has  not 
established  itself  more  rapidly  may  have  been  due  to  adverse  climatic 
conditions,  while  its  failure  to  thrive  east  of  its  present  area  of  great, 
abundance  in  North  and  South  Dakota  is  possibly  due  to  the  greater 
humidity  of  the  eastern  area.  The  dissemination  of  this  pest  is  largely 
brought  about  by  the  movement  of  horses,  the  danger  being  increased 
by  their  shipment  from  infested  to  uninfested  areas  for  military  and 
agricultural  purposes.  Owing  to  the  long  time  that  the  larvae  spend 
within  the  host  and  the  rather  extended  period  during  which  they 
leave  the  animal,  every  opportunity  is  given  for  the  pest  to  become 
widely  established  if  natural  agencies  do  not  prevent  it,  or  steps  are 
not  taken  to  destroy  the  bots  before  the  horses  are  shipped. 


NOTICES. 


Secretaries  of  Societies  and  Editors  of  Journals  willing  to  exchange 
tlieir  publications  with  those  of  the  Bureau,  are  requested  to  com- 
municate with  the  Assistant  Director. 

The  Subscription  to  the  Review  is  12s.  per  annum,  post  free ;  or 
the  two  series  may  be  taken  separately,  Series  A  (Agricultural) 
being  8s.,  and  Series  B  (Medical  and  Veterinary),  5s.  per  annum. 

AH  orders  and  subscriptions  should  be  sent  direct  to  the  Assistant 
Director,  Imperial  Bureau  of  Entomology,  89,  Queen's  Gate,  London. 
S.W.  7,  or  through  any  bookseller. 


CONTENTS. 


Notes  on  the  More  Common  Mosquitos  of  Montana 

Control  of  Poultry  Lice  and  Mites  in  U.S.A.  . . 

A  Campaign  against  Mosquitos  in  Minneapolis 

Ticks  recently  introduced  into  Minnesota 

Experiments  on  the  Effects  of  Temperature  on  Cockroaches 

The  Effects  of  Certain  Chemicals  upon  Oviposition  in  the  House-fly 

inU.S.A 

Trypanosomiasis  in  Cattle  in  Nigeria  . , 

Possorial  Wasps  predaceous  on  Flies  in  New  South  Wales  . . 

An  Outbreak  of  Poliomyelitis  in  the  Absence  of  Flies  in  Virginia 

Dytisoid  Beetles  as  Destroyers  of  Mosquito  Larvae  in  U.S.A.^ 

Kemedies  and  Preventives  for  Mosquitos 

Mosquitos  and  Malaria  in  California    . . 

Locally  acquired  Malaria  in  France 

Measures  against  Mosquitos  and  Malaria  in  Macedonia 

Notes  on  the  AnopheUne  Mosquitos  of  Macedonia    . . 

The  Endemic  Index  of  Malaria  in  Madagascar 

The  Utilisation  of  Gambusia  affi/nis  in  the  Destruction  of  Mosquitos 

Mosquitos  and  their  Control  in  Australia 

A  Simple  Trap  for  Blow-flies  in  Australia 

The  Protection  of  Fowls  from  Lice  in  AustraJia 

Ticks  and  Disease  in  Argentina 

Measures  against  Ticks  in  Argentina   . .  .  .^     . . 

The  Distinction  between  Pediculus  capitis  and  P.  humanus 

Contributions  to  the  Biology  and  Control  of  Lice 

The  Eradication  of  Lice  by  Successive  Stages 

Supposed  inherited  Malarial  Infection  in  Mosquitos  in  Germany 

Notes  on  the  Bionomics  of  the  Bed-Bug  {Gimex  lectularius) 

The  Botflies  infesting  the  Reindeer  in  Norway 

Pappataoi  Fever  on  the  Caucasian  Front 

A  New  Species  of  Phlebotomus  in  Russia 

A  BaciUus  infesting  Anopheline  Larvae  in  France    . . 

Insects  and  Human  Mortality  in  War. . 

The  Importance  of  using  Poisonous  Dips  in  Australia 

Cicindela  campestris,  an  Enemy  of  Blow-flies  in  Britain 

Lice  and  Mites  infesting  Man  and  Domestic  Animals  in  Scotland 

FUes  infesting  Meat  in  Vienna  . . 

Influence  of  Environment  on  the  Resistance  of  the  Organism 

Malaria 
Investigations  regarding  a  Spiroohaete  in  Rats  at  Dakar    . . 
Forms  of  Piroplasmosis  in  Horses  in  Morocco 

Field  Sanitation  (Review)  

A  Preliminary  Classification  of  North  American  Diptera,   based 

upon  Larval  or  Pupal  Characters 
Mosquito-borne  Diseases  in  British  Gruiana    . . 
The  Geographical  Distribution  of  Human  Diseases  and  their  Control 
The  Relation. between  Glossina  and  Game  in  Tropical  Africa 
The  Experimental  Transmission  of  Trench  Fever  by  Lice  . . 
The  Relation  of  Flies  to  Amoebic  Dysentery. . 
Insect  Transmission  of  Infectious  Anaemia  of  Horses 
Parasites  of  Rats  in  Wisconsin 
New  American  Mosquitos 
The  Genus  Gulex  in  U.S.A. 
Mosquitos  in  the  Bahamas 
The  Distribution  of  Gastrophihis  spp.  in  U.S.A. 


PAGE. 

65 
65 
66 
67 
67 

67 
68 
68 
68 
68 
69 
70 
70 
71,  73 
72 
72 
73 
73 
74 
74 
74 
75 
75 
76 
76 
76 
77 
78 
78 
79 
79 
80 
80 
80 
81 
81 

81 
82 
82 
83 

83 
84 
84 
84 
85 
85 
86 
86 
86 
87 
88 
88 


VOL.  VI.   Ser.  B.    Part  5.— pp.  89-104. 


MAY,  1918. 


THE    REVIEW 
OF  APPLIED 
ENTOMOLOGY. 


SERIES  b:  medical 

AND    VETERINAR 


^   JUN22  19U' 


4i 


"^th 


'^nsil  Mtf^«^lS 


ISSUED    BY    THE    IMPERIAL 
BUREAU    OF  ENTOMOLOGY. 


LONDON • 

■OIJ>  BT 

THE    IMPERIAL    BUREAU    OF    ENTOMOLOGY, 
89,   QUEEN'S    GATE,    S.W.  7. 


Price    Oct.    net. 


All  Rights  Reserved. 


IMPERIAL    BUREAU     OF     ENTOMOLOGY. 


fiionorarp  Coitimime  of  n^anademetit 

VISCOUNT   HARCOURT,  Chairman. 

Lieutenant-Colonel  A.  W.  Alcock,  C.I.E.,  F.R.S.,  London  School  of 

Tropical  Medicine. 
Mc    E.   E.    Austen,   Entomological   Department,    British   Museum 

(Natural  History), 
Dr.  A.  G.  Bagshawe,  C.M.Gr.,  Director,  Tropical  Diseases  Bureau. 
Mr.  E.  C.  Bleck,  C.M.G.,  Foreign  Office. 

Sir  J.  Rose  Bradford,  K.C.M.G.,  F.R.S.,  Secretary,  Royal  Society. 
Major-General  Sir  David  Bruce,  K.C.B.,  F.R.S.,  A.M.S. 
Mr.  J.  C.  F.  Fryer,  Entomologist  to  the  Board  of  Agriculture  and 

Fisheries. 
Dr.   S.   F.   Harmer,   F.R.S.,   Keeper  of  Zoology,   British  Museum 

(Natural  History). 
Professor  H.  Maxwell  Lefroy,  Imperial  College  of  Science  and 

Technology. 
The  Hon.  Sir  John  McCall,  M.D.,  Agent-General  for  Tasmania. 
Dr.  R.  Stewart  MacDougall,  Lecturer  on  Agricultural  Entomology, 

Edinburgh  University. 
Sir  John  McFadyean,  Principal,  Royal  Veterinary  College,  Camden 

Town. 
Sir  Patrick  Manson,  G.C.M.G.,  F.R.S.,  Late  Medical  Adviser  to  the 

Colonial  Office. 
Sir  Daniel  Morris,  K.C.M.G.,  Late  Adviser  to  the  Colonial  Ofl&ce 

in  Tropical  Agriculture 
Professor    R.    Newstead,    F.R.S  ,    Dutton   Memorial    Professor    of 

Medical  Entomology,  Liverpool  University. 
Professor  G.  H.  F.  Nuttall,  F.R.S.,  Quick  Professor  of  Protozoology, 

Cambridge. 
Professor  E.  B.  Poulton,  F.R.S.,  Hope  Professor  of  Zoology,  Oxford 
Lieutenant-Colonel  Sir  David  Prain,  CLE.,  C.M.G.,  F.R.S  ,  Director, 

Royal  Botanic  Gardens,  Kew. 
Sir  H.  J.  Read,  K.C.M.G.,C.B.,   Colonial  Office. 
The  Honourable  N.  C.  Rothschild. 
Mr.   Hugh  Scott,   Curator  in    Entomology,  Museum    of   Zoology, 

Cambridge. 
Dr.  A.  E.  Shipley,  F.R.S.,  Master  of  Christ's  College,  Cambridge. 
Sir  Stewart  Stockman,  Chief  Veterinary  Officer,  Board  of  Agriculture. 
Mr.   F.   V.   Theobald,  Vice-Principal,   South  Eastern  Agricultural 

College,  Wye. 
Mr.  C.  Warburton,  Zoologist  to  the  Royal  Agricultural  Society  of 
England. 

The  Chief  Entomologist  in  each  of  the  Self-governing  Dominion* 

is  an  ex  officio  member  of  the  Committee. 

©encral  Seccetars. 

Mr.  A.  C.  C.  Parkinson  (Colonial  Office). 

2)trector  anD  JEMtor. 

Dr.  Guy  A.  K.  Marshall. 

Bsslstant  Director. 

Mr.  S.  A.  Neave. 


Head  Q^ce. —British  Museum  (Natural  History),  Cromwell    Road, 

London,  S.W.  7. 
PvbUcation  Office. — 89,  Queen's  Gate,  London,  S.W.  7, 


89  !^  ^mzZ]9W  a] 

Dyar  (H.  G.).    The  Larva  of   Aedes  idahoensis  (Diptera,  O^Iicidajp).— j,,:  '^ 

Insecutor  Insciiiae  Menstruus,    Washington,  D.C,  v,  iio.  lO-^^j^'^ 
October-December  1917,  pp.  187-188. 

From  the  examination  of  adults  bred  from  larvae  found  in  a  road- 
side pool  in  Montana,  the  author  concludes  that  Aedes  spenceri  and 
A.  idahoensis  represent  distinct  species,  the  former  being  absent  from 
southern  Montana. 

BisHOPP  (F.  C.)  &  AVooD  (H.  P.).  Preliminary  Experiments  with 
Sodium  Fluoride  and  Other  Insecticides  against  Biting  and  Sucking 
Lice.  —  Psyche,  Boston,  Mass.,  xxiv,  no.  6,  December  1917, 
pp.  187-189. 

The  very  satisfactory  results  obtained  by  the  authors  from  the  use 
of  sodium  fluoride  against  various  species  of  Mallophaga  (biting  lice) 
on  poultry  [see  this  Review,  Ser.  B,  vi,  p.  14]  have  led  to  further 
research  on  the  use  of  this  compound  against  the  lice  infesting  cattle, 
horses  and  other  domestic  animals. 

Previous  experiments  with  the  standard  arsenical  dip  usually  known 
as  the  B.A.I,  formula  (8  lb.  white  arsenic,  24  lb.  sodium  carbonate 
crystals,  1  U.S.  gal.  pine  tar,  to  500  U.S.  gals,  water)  have  proved  it 
to  be  a  very  effective  insecticide  against  both  Mallophaga  and 
Anoplura.  One  thorough  spraying  or  dipping  of  cattle  quite 
heavily  infested  with  Trichodectes  scalaris,  Nitzsch,  and  Haematopinus 
eurysternus,  Nitzsch  (short-nosed  cattle  louse),  completely  destroyed 
them  in  two  treatments  at  weekly  intervals.  One  dipping  with 
arsenical  solution  also  destroyed  all  forms  of  T.  scalaris  and  Linognathus 
vituli,  L.  (long-nosed  ox  louse).  In  one  experiment,  arsenical  solution 
of  half  normal  strength  killed  the  adults,  larvae  and  eggs  of  T.  scalaris, 
but  those  of  L.  vituli  were  not  completely  destroyed.  In  short, 
arsenical  solutions  have  an  immediate  eSect  on  biting  lice,  but  not 
on  sucking  lice  or  ticks. 

Experiments  with  the  following  substances  : — Kerosene  emulsion 
(2  U.S.  gals,  kerosene,  |  lb.  laundry  soap,  1  U.S.  gal.  water)  diluted 
1  to  8  and  1  to  12  ;  flowers  of  sulphur  (|  lb.  per  animal)  ;  40  per  cent, 
nicotine  sulphate  (1  to  800)  ;  soap  and  water  (1  oz.  per  U.S.  gal.)  ;  and 
sodium  fluoride  (commercial  90-98  per  cent.)  as  a  dust  and  dip,  proved 
that  all  of  them,  with  the  exception  of  soap  and  water,  killed  all  stages, 
and  even  the  last  killed  all  but  the  eggs. 

Sodium  fluoride  (97  to  98  per  cent.)  was  used  as  a  spray  at  the  rate  of 
1  oz.  and  also  ^  oz.  per  U.S.  gal.,  and  at  both  strengths  immediately 
destroyed  all  stages.  For  application  as  a  dust  it  was  mixed  with  flour 
in  the  proportion  of  1  oz.  sodium  fluoride  to  5  oz.  flour,  treatment  of 
a  yearling  requiring  6  oz.  of  the  mixture.  All  lice  were  destroyed  on 
two  other  animals  by  the  application  respectively  of  3  oz.,  dredged  and 
worked  into  the  hair,  and  of  1  oz.  apphed  with  a  bellows  dust-gun. 

In  the  case  of  dogs  heavily  infested  with  Trichodectes  latus,  Nitzsch 
(biting  dog  louse),  all  the  Uce  were  destroyed  and  consequent  lesions 
quickly  healed  by  the  application  of  1  oz.  of  the  powder  by  means  of  a 
dust-can  or  of  1  oz.  sodium  fluoride  dissolved  in  1  U.S.  gal  water  used 
as  a  dip. 

Owing  to  the  comparatively  high  price  of  sodium  fluoride,  this 
substance  cannot  be  recommended  as  a  dip  for  large  animals  when 
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other  cheaper  and  equally  efEective  dips  can  be  obtained.  But  in 
winter  and  spring,  when  dipping  is  apt  to  be  dangerous,  its  application 
with  a  dust-gun  would  prove  efEective,  easy,  and  not  expensive,  having 
regard  to  the  small  quantity  necessary  for  each  animal.  One 
'pplication  is  sufficient,  as  the  substance  is  retained  in  the  hair  long 
enough  to  destroy  any  lice  returning  to  the  host. 

Sodium  fluoride  cannot  apparently  be  relied  on  for  use  against 
aucking  lice. 


N^EivA   (A.)  &  Penna  (B.).    Viajem  cientifica  pelo  Norte  da  Bahia, 
Sudoeste  de  Pernambuco,  Sul  do  Piauhf  e  de  Norte  a  Sul  de  Goiaz. 

[A  Scientific  Journey  through  the  North  of  Bahia,  South-east  of 
Pernambuco,  South  of  Piauhy  and  from  the  North  to  the  South 
of  Goyaz.] — Mem.  Inst.  Oswaldo  Cn(z,  Rio  de  Janeiro,  viii,  no.  ?>, 
1916,  pp.  74-224,  28  plates,  1  map.  [Received  12th  Februaiv 
1918.] 

The  notes  on  natural  history,  medicine  and  hygiene  contained  in 
his  paper  were  made  in  1912  in  the  course  of  a  journey  of  2,100 
miles  through  one  of  the  zones  of  Brazil  suffering  from  drought. 

The  ticks  collected  were  : — Amblyomma  cayennense,  F.,  from  cattle, 
horses,  dogs,  Hydrochoerus  capybara,  Tapinis  americamis,  Dasypus 
novemcinctus  and  other  animals  ;  A.  parvum,  Arag.,  from  H.  capybara 
and   T.   americamis ;    A.   concolor,   Nm.,   from   Tolypeutes  tricinctus, 

D.  novemcinctus,  and  Conepatus  sujfocans  ;  A.  lo'ngirostre,  Koch,  from 
Cercolaves  vellosus  ;  A.  fossum,  Nm.  ;  Maigaropus  microplns,  Can.,, 
from  cattle,  horses,  and  Cariacus  rufus  ;  Ornithodorus  talaje,  Guer.,. 
from  Cerodon  rupestris. 

The  following  blood-sucking  insects  were  among  those  met  with  :— 
SiMULiiDAE.     Simidium  amazonicum,  Goeldi,  S.  simplicicolor,  Lutz,. 

S.   orbitale,  Lutz,  S.    pruinxjsum,    Lutz.     Ceratopogoninae.     Cuto- 

cripiis  sp. 

Tabanidae.     Erephopsis  xanthopogon,  Macq.,  E.  leucopogon,  Wied.,. 

E.  pubescens,  Lutz,  Esenbeckia  ferruginea,  Macq. ,  Chrysops  costatus, 
F.,   C.   leucospilus,   Wied.,   C.  fusciapex,   Lutz,   C.    molestus,   Wied.,. 

C.  parvifascia,    Lutz,   Diachlorus  neivai,  Lutz,  D.  vitripennis,  Lutz,. 

D.  curvipes,  F.,  D.  nigristigma,  Lepidoselaga  paradoxa,  Lutz,  Acan- 
thocera  anacantha,  Lutz  &  Neiva,  Dichelacera  varia,  Wied.,  D.  janu- 
arii,  sp.  n.,  D.  leucomelas,  sp.  n.,  Dicladocera  simuhns,  sp.  n.,  D.  relicta, 
sp.  n.,  Cryptotylus  unicolor,  Wied.,  CJilorotabanus  mexicanus,  L.,. 
Poecilosoma  quadripunctatum,  F.,  Tabanus  cinereus,  W^ied.,  T.  pseudo- 
c%nereus,  sp.  n.,  T.  importunus,  Wied.,  T.  vaUerii,  Macq.,  T.  mucronatus, 
Lutz  &  Neiva,  T.  trigonosticMis,  Lutz,  T.  cayennensis,  Wied., 
T.  rubrithorax,  Macq.,  T.  fuscofasciatus,  Macq.,  Neotabanus  modestus 
Wied.,  N.  dorsiger,  Wied.,  N.  cotnitans,  Wied.  [The  species  indicated 
as  new  are  not  described.] 

CuLiciDAE.  Janthinosoma  discrucians,  Walk.,  Melanoconion  atra- 
tum,  Theo.,  M.  spissipes,  Theo.,  M.  humile,  Theo.,  Anopheles  (Cellia)' 
argyrotarsis,  Rob.-Desv.,  A.  (C).  brasiliensis,  Chagas,  A.  (C)  tarsima- 
culatus,  Goeldi,  A.  (C.)  albimanus  Wied.,  A.  eiseni,  Coq.,  A.  {Manguin- 
hosia)  lutzi,  Cruz,  A.  (Stethomyia)  nimbus,  Theo.,  A.  [Myzorhynchella) 
lutzi,   Cruz,  A.  {M.)  parvus,  Chagas,  A.  {Chagasia)  fajardoi,    Lutz,, 
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Stegomyiafasciata,  F.,  Cidexfatigans,Wied.,  C.  scapularis,  Rdn.,  Taenio- 
rhynchus  juxta-mansoni,  Chagas,  T.  titillans,  Walk.,  T.  fasciolatus, 
Axrib.,  Sabethes  albiprivatus,  Lutz,  S.  longipes,  Macq.,  Sabethoides 
purpureus,  Theo.,  S.  confusus,  Theo.,  Cycloleppteron  medio punctatum, 
Theo.,  Phoniomyia  pallidiventer,  Theo.,  P.  longirostris,  Theo.,  Dendro- 
myia  personata,  Lutz,  D.  paraensis,  Theo.,  D.  oblita,  Lutz,  Tricho- 
prosopon  compressmn,  Lutz. 

Reduviidae.  Triatoma  sordida,  Stal,  T.  brasiliensis,  Neiva, 
T.  maculata,  Erichs.,  and  T.  megista,  Burm. 

Culicoides  guttaUis,  Coq.,  and  (J.  paraensis,  Goeldi,  were  also  taken. 
The  former  is  very  abundant  in  the  morning  and  bites  in  full  sunhght ; 
it  is  less  frequently  met  with  in  the  evening.  Observations  made 
confirm  the  breedmg  of  Chlorotabanus  mexicanus,  L.,  in  marshes 
or  other  muddy  places.  Lepidoselaga  paradoxa  bites  in  full  sunlight, 
disappearing  at  night-fall.  In  certain  dry  regions  the  travellers  were 
attacked  by  clouds  of  Chrysops  parvifascia,  Lutz.  Tabanus  mucro- 
natus  is  very  conmaon  in  some  parts  of  Goyaz  and  attacks  man.  In 
no  case  was  Poecilosoma  cinereum  observed  attacking  man  or  animals. 

The  dislike  shown  by  Anophelines  to  light  was  confirmed.  Anophe- 
hne  larvae  were  collected  in  abundance,  and  it  would  seem  that  aesti- 
vation is  very  marked  in  these  regions.  Anopheles  albimanus  was 
always  met  with  in  small  numbers,  though  any  collection  of  water — 
even  such  as  are  formed  by  the  imprint  of  a  duck's  fee"  in  muddy 
groimd — serves  as  a  breeding  place.  In  semi-uninhabited  regions 
where  water  was  abundant  and  vegetation  dense,  Anopheles  {Stetho- 
myia)  nimbus,  Theo.,  was  found.  This  mosquito  is  not  believed  to 
transmit  malaria.  It  bites  the  hips  and  legs  of  domestic  animals, 
whereas  A.  {Matiguinhosia)  liitzi,  Cruz,  which  also  occurs  in  these 
districts,  attacks  the  abdomen.  The  latter  species  becomes  more 
numerous  at  night-fall,  a  time  at  which  A.  nimbus  disappears. 
A.  {Cellia)  argyrotarsis  and  A.  (C.)  albim,anits  are  scarce  in  these  regions, 
a  fact  which  agrees  with  the  statement  of  North  American  writers^ 
that  these  species  are  practically  the  sole  transmitters  of  malaria  in 
the  tropical  parts  of  America,  because  they  are  only  met  with  in 
inhabited  localities.  Swarms  of  Anophelines  that  attacked  in  broad 
daylight  were  at  once  recognised  as  A.  {Cellia)  brasiliensis,  the  only 
Brazilian  species  attacking  in  sunlight.  If  this  mosquito  should  be 
proved  to  transmit  malaria  the  habit  of  biting  by  day  will  be  a  serious 
obstacle  to  the  settlement  of  the  regions  where  it  occm's.  That 
A.  {Myzomyia)  lutzi  was  not  found  is  explainable  through  the  absence 
of  the  Bromeliaceous  plants  holding  water,  in  which  it  breeds.  Another 
missing  species,  Anop)heles  mattogrossensis,  has  been  found  only  in  the 
State  of  Matto  Grosso.  Except  in  the  villages  along  the  S.  Francisco 
and  Preto  Rivers  neither  Stegomyiafasciata  nor  Culex fatigans  occur 
in  the  interior  of  Brazil. 

As  might  be  expected  in  view  of  the  preference  of  Triatoma  sordida 
for  the  neighbourhood  of  streams,  this  species  was  not  found  in  arid 
districts.  In  some  localities  where  Chagas'  disease  occurred,  such  as 
Porto  Nacional,  it  was  the  only  species  found  and  therefore  must  be 
held  to  play  an  important  role  in  the  transmission  of  this  disease. 
Triatoma  brasiliensis,  T.  maculata,  T.  sordida  and  T.  megista  were 
found  in  houses  at  S.  Raymundo  Nonato,  though  no  trypanosome 
infection  was  observed.     In  the  town  of  Parnagua,  T.  megista  vvas 
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found  infected  with  Trypanosoma  cnizi,  Chagas.  Triatoma  spp.  were 
never  found  in  the  woods,  and  specimens  considered  to  be  Triatotna 
by  the  persons  who  collected  them  were  found  to  belong  to  the  genera 
Apiomerus,  Hamtnatocerus,  Pachylis,  etc.  The  species  of  Triatoma 
found  in  houses  were  also  noticed  on  the  bark  of  fence  posts  of  corrals. 
In  places  where  goats  and  Cerodon  rupestris  both  occur  the  goats 
sleep  near  the  burrows  of  the  rodents,  and  T.  hrasiliensis  associated 
with  the  latter  are  able  to  feed  on  them. 

In  a  region  where  mal  de  caderas  was  general  no  capybara  {Hydro- 
choerus  capybara)  were  found  or  known  to  occur.  This  rodent  is  there- 
fore not  a  necessary  reservoir  of  the  virus.  Near  Parnagua  it  was 
very  abundant,  but  no  mortality  such  as  might  be  caused  by  an 
epizootic  due  to  Trypanosoma  equinum  had  been  noticed  by  the 
inhabitants. 

DermatopJiilus  penetrans  is  rare  in  the  dry  zone  and  unknown 
around  S.  Raymundo,  because  only  few  pigs  are  bred  there  and  the 
people  wear  foot-gear  on  account  of  the  thorny  vegetation.  In 
places  where  the  inhabitants  go  unshod  and  pigs  are  kept,  D.  penetrans 
occurs  and  increases  during  the  dry  months.  It  was  not  possible 
to  determine  the  species  of  a  DermatopJiilus  infesting  the  feet  of  a 
tapir  {Tapir us),  an  animal  from  which  D.  penetrans  has  not  yet  been 
recorded. 

Besides  Pulex  irritans,  Ctenocephalus  felis,  Boh.,  and  C.  canis,  Curtis, 
two  other  fleas,  Pulex  conepati,  Aim.  Cunha,  taken  from  Conepatus 
suffocans,  and  P.  irritans  var.  bahiensis,  Aim.  Cunha,  were  collected. 

Sarcoptes  scabiei  var.  equi,  Gerlach,  was  a  common  ectoparasite  of 
the  horse. 

Chrysomyia  macellaria,  F.,  was  almost  solely  responsible  for  all 
the  human  and  animal  myiases  met  with  during  the  journey  ;  this 
fly  occurs  throughout  the  year,  but  is  less  common  during  the  colder 
months.  Stomoxys  calcitrans,  which  was  imported  into  Brazil  with 
the  introduction  of  horses,  enjoys  a  large  choice  of  breeding  places. 
It  has  been  suspected  of  transmitting  mal  de  caderas,  which  disease 
was  found  throughout  the  journey. 

Staphylinid  beetles  of  the  genus  Paederus,  which  are  greatly  feared 
for  the  blisters  caused  by  them,  were  collected  and  will  be  dealt  with 
in  a  future  paper.  Dermestes  cadaveriniis,  L.,  was  very  common  and 
also  other  similar  species,  the  larvae  of  which  do  great  damage  to 
hides  and  leather. 

The  Muscid,  Mydaea  pici,  Macq.,  not  previously  known  in  Brazil, 
was  found  infesting  various  birds.  Other  parasites  of  birds  included 
a  number  of  Hippoboscids,  mostly  belonging  to  the  genera  Olfersia, 
Wied.,  and  Pseudolfersia,  Coq.  These  transmitters  of  Haematozoa  of 
the  genus  Haemoproteus,  Kruse,  will  require  to  be  carefully  studied. 
A  list  of  the  host-birds  is  given.  Not  a  single  Tabanid  was  seen  on 
the  island  of  Meio  in  the  Lake  of  Parnagua  owing  to  the  abundance 
of  the  predaceous  wasp,  Monedula  signata,  L.  Myiasis  due  to  Oestrid 
flies  occm's  only  sporadically  in  the  dry  zone,  Dermatobia  hominis 
being  rare.  In  some  parts  it  is  said  that  this  fly  oviposits  on  persons 
or  on  clothes  hung  up  out  of  doors,  especially  if  the  latter  be  wet  with 
perspiration.  If  true,  this  may  account  for  cases  of  infestation  in 
newly  born  children. 
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Ilvento  (A.).     Contributo  alia  Biologia  ed  ai  Metodi  di  Distruzione  del 

Pediculus  vestis.  [A  Contribution  to  the  Biology  and  Methods  of 
Destruction  of  Pediculus  humanus,]- — Annali  d''Igiene,  Rome, 
xxviii,  no.  1,  31st  January  1918,  pp.  10-29. 

The  first  part  of  this  paper  reviews  the  present-day  knowledge  of 
the  biology  of  Pediculus  humanus.  The  author's  observations  con- 
firm the  preference  of  P.  humanus  for  rough  or  meshed  fabrics.  Smooth 
silk  or  linen  surfaces  are  disliked.  In  the  dark  no  preference  is  shown 
for  any  given  colour,  but  in  the  light  dark  shades  are  more  attractive. 

The  second  section  deals  with  the  recorded  methods  of  combating 
P.  humanus.  The  author  found  that  oil  of  anise,  oil  of  turpentine, 
camphor  and  a  5  per  cent,  solution  of  phenol,  exercise  a  repellent 
action,  which  gradually  diminishes  with  evaporation  and  also  perhaps 
through  the  insects  becoming  accustomed  to  the  odour.  In  a  closed 
vessel  the  introduction  of  these  substances  causes  the  insect  to  become 
comatose  and  it  remains  in  this  condition  until  fresh  air  is  admitted. 
This  appears  to  be  due  to  sensitiveness  of  the  respiratory  organs  and 
not  to  a  stupefying  action  of  the  insectifuges.  A  strong  odour  will 
therefore  prevent  oviposition  during  the  short  period  in  which  it 
acts  at  full  strength.  Lice  die  if  exposed  to  a  temperature  of  144°  F. 
for  10  minutes,  while  30  minutes  are  required  to  kill  the  eggs  ;  10 
minutes  are  sufficient  for  the  eggs  at  177°  F.  These  data  refer  to 
experimental  conditions,  but  in  practice  difficulties  arise  owing  to  the 
heat  failing  to  penetrate,  though  both  lice  and  eggs  were  destroyed 
in  clothes  hung  up  in  a  hot-air  cupboard  where  a  temperature  of 
212°  F.  was  maintained  for  30  minutes,  a  period  of  45  minutes  being 
necessary  to  attain  that  temperature. 

Leger  (M.)  &  PoRRY  (E.).  Trypanosomes  nouveaux  de  deux  Singes  de 
la  Guyane  francaise.  [New  Trypanosomes  of  two  Monkeys  in 
French  Guiana.]— C.  R.  Soc.  Biol,  Paris,  Ixxxi,  no.  4,  23rd 
February  1918,  pp.  180-183. 

To  the  three  trypanosomes  of  South  American  monkeys  already 
known : — Trypanosoma  prowazeki,  T.  minasense,  and  T.  mycetue,  are 
now  to  be  added  T.  lesourdi,  sp.  n.,  met  with  in  Ateles  pentadactylus, 
and  T.  devei,  sp.  n.,  in  Midas  midas.     None  of  these  are  pathogenic. 

Place  (F.  E.).  Sheep  Nasal  Fly. — Jit  Dept.  Agric.  South  Australia, 
Adelaide,  xxi,  no.  5,  December,  1917,  pp.  443-444.  [Eeceived 
20th  March  1918.] 

Oestrus  avis  is  here  recorded  from  widely-separated  districts  of 
South  Australia  and  from  Queensland.  The  female  fly  oviposits  on 
the  noses  of  sheep,  which  try  to  avoid  it  by  burying  their  noses  in  the 
dust.  The  larvae  remain  in  the  nasal  cavities  for  about  10  months 
and  on  maturity  pass  into  the  nose,  from  which  they  are  ejected  by 
sneezing.  After  about  6  weeks  in  the  pupal  stage,  they  develop 
into  the  perfect  insect.  A  severe  infestation  results  in  loss  of  condition, 
fits,  or  even  death. 

Preventive  measures  consist  in  keeping  the  animals  away  from 
scrub  during  the  hot  months,  and  in  smearing  their  noses  with  fish-oil 
and  tar. 
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An  effective  method  of  treatment  is  to  draw  a  line  across  tlie  top 
of  the  eyes  and  bisect  it  by  a  transverse  one  ;  a  hole  is  then  bored 
in  each  upper  angle  formed  by  these  lines,  when  the  grubs  often 
creep  out,  or  can  be  picked  out  with  forceps  or  killed  by  injecting  a 
few  ounces  of  a  mixture  composed  of  1  part  benzine  to  4  parts  water. 
The  skin  is  then  brought  over  the  holes  and  plastered  "with  tar  and 
soon  heals.  Another  method  consists  in  pouring  turpentine  and 
glycerine  up  the  nostrils,  while  the  value  of  a  similar  treatment  with 
a  mixture  of  1  part  gall  and  6  parts  milk  has  yet  to  be  tested.  In 
bad  cases  however  slaughter  is  the  only  economical  method  of  dealing 
with  sheep  infested  with  this  pest. 

Contra  os  Piolhos  do  Porco.    [Against  Pig  Lice.] — Chacaras  e  Quintaes, 
S.  Paulo,  xvii,  no.  1,  15th  January  1918,  pp.  13-15. 

The  following  mixture  is  recommended  against  lice  infesting  pigs  ; 
35  oz  of  oil  (any  kind),  17|  oz.  of  kerosene  and  8f  oz.  of  turpentine, 
with  enough  hot  water  added  to  fill  a  kerosene  tin.  Larger  quantities 
may  be  prepared  for  use  in  a  dipping  tank.  A  North  American 
invention,  designed  to  make  the  animals  smear  themselves  with  an 
oily  insecticide,  is  described  and  figured.  It  consists  of  a  firmly 
anchored  post  against  which  the  pigs  can  rub  themselves.  At  the 
top  of  the  post  there  is  a  tank  filled  with  the  insecticide  and  fitted 
with  valves  which  the  action  of  rubbing  opens.  One  of  these  machines 
is  sufficient  for  250  pigs.  The  necessity  for  also  disinfecting  the 
styes  is  emphasised. 


Leneveu  ( — ).  L'Uremie  d'Origine  acarienne  chez  le  Cheval.  [Uraemia 
in  the  Horse  due  to  Ac&n.]  Rec.  Med.  Vet.,  Alfort,  xciii,  no.  17, 
15th  September  1917,  pp.  477-481. 

This  is  a  report  of  a  case  of  uraemia  in  a  horse  directly  due  to 
dermatosis  caused  by  Acari, 


Railliet  ( — )  &  Henry  ( — ).  Un  nouveau  Foyer  de  Gale  sarcoptique 
{Sarcoptes  scabiei)  du  Lapin.  [A  new  Focus  of  Sarcoptic  Mange 
of  the  Rabbit.]— 7?ec.  Med.  Vet,  Alfort,  xciii,  no.  22  (Annexe), 
30th  November  1917,  pp.  4I56-441. 

In  September  1917  considerable  mortality  among  both  domestic 
and  wild  rabbits  in  the  department  of  Var  led  to  the  discovery  that 
they  were  suffering  from  psoroptic  otacariasis  and  from  sarcoptic 
mange  affecting  the  head  and  feet.  Sarcoptic  mange,  due  to  Sarcoptes 
scabiei  var.  cimicuU,  is  rare  in  the  rabbit,  in  which  the  usual  form  is 
caused  by  Nofoedres  cati  var.  cuniculi.  Treatment  of  tame  animals 
is  easy,  though  much  washing  and  bathing  must  be  avoided.  The 
fur  on  infested  parts  must  be  cut  and  black  soap  rubbed  in.  After 
a  Hmited  wash  the  places  must  be  well  dried  and  a  suitable  ointment 
applied.  A  mixture  of  5  parts  essence  of  caraway  and  100  parts 
vaseline,  or  an  ointment  containing  4-5  per  cent,  cresyl,  may  be  used. 
If  the  hind  feet  are  smeared  with  it,  the  rabbits  will  rub  in  the  oint- 
ment when  scratching  themselves. 
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[Jacoulet  (—.)]•  Conclusions  d'un  Rapport  de  M.  le  V6t6rinaire 
principal  Jacoule'  sur  les  Essais  pratiques  de  Traitement  de  la  Gale 
des  Chevaux  par  les  Gaz  sulfureux  selon  le  Proc6d6  du  V6t6rinaire 
aide-major  L6pinay.  [Conclusions  of  a  Report  of  Chief  Veterinary 
Surgeon  Jacoulet  on  the  practical  Attempts  to  treat  Horse  Mange 
with  Sulphurous  Gases  according  to  the  Method  of  Veterinary- 
Surgeon  Lepinay.J — Rec.  Med.  Vet,  AJfort,  xciii,  no.  23,  15th 
December  1917,  pp.  653-655. 

These  conclusions  are  extremely  favourable  to  the  method  discussed 
[see  this  Review,  Ser.  B,  vi,  p.  42],  which  is  said  to  be  efficacious, 
inoffensive,  rapid,  prophylactic,  hygienic  and  cheap. 

CooLEY  (R.  A.).    Economic  Entomology  in  the  Service  of  the  Nation. 

— Jl.  Econ.  Eniom.,  Concord,  N.H.,  xi,   no.    1,  February  1918, 
pp.  16-28. 

In  the  course  of  his  Presidential  address  to  the  American  Association 
of  Economic  Entomologists,  the  author,  illustrating  the  importance 
of  medical  entomology,  pointed  out  that  in  addition  to  the  sickness 
and  death  occasioned  by  insect-borne  diseases,  the  American  nation 
suffers  an  annual  economic  loss  of  some  £71,600,000  from  the  same 
cause.  Under  War  conditions,  circumstances  conducive  to  such  loss 
are  magnified  many  times  over,  while  man-power  in  civil  life  is  also 
more  than  ever  in  need  of  being  conserved.  A  very  high  estimate 
is  therefore  placed  on  the  value  of  knowledge  concerning  the  insects 
that  transmit  diseases  as  a  factor  in  winning  the  War,  and  this  is 
applicable  not  only  in  the  army  but  also  in  civil  life. 

Felt  (E.  P.).  Insects  and  Camp  Sanitation.  —Jl.  Econ.  Entom., 
Concord,  N.H.,  xi,  no.  1,  February  1918,  pp.  93-106. 

An  unprecedented  situation  has  arisen  owing  to  the  War,  all  nation- 
alities of  the  human  race  being  gathered  together  on  the  battlefields 
of  Europe  and  bringing  with  them  their  blood  parasites  and  infections, 
creating  conditions  for  the  dissemination  of  disease  that  are  un- 
paralleled in  the  history  of  the  world.  It  is  feared  that  the  American 
troops  may  prove  particularly  susceptible,  owing  to  the  fact  that  their 
higher  standards  of  living  have  in  a  measure  reduced  resistance  to 
disease,  though  this  may  be  offset  to  some  extent  by  preventive 
inoculations.  The  total  numbers  of  deaths  from  disease  in  the  present 
and  in  previous  wars  are  given  and  are  contrasted  with  the  number 
of  deaths  from  wounds.  Almost  all  of  these  diseases  are  insect-borne, 
and  they  account  for  far  greater  mortality  than  wounds.  Striking 
instances  are  given  of  immense  reductions  in  the  number  of  cases  of 
disease  after  the  application  of  preventive  measures.  The  control 
of  certain  diseases  is  undoubtedly  determined  by  the  solution  of  the 
insect  problem  ;  this  is  notably  true  of  typhus  and  lice,  bubonic 
plague  and  fleas,  and  yellow  fever  or  malaria  and  mosquitos.  The 
relation  between  insects  and  disease  is  less  evident,  though  very  real, 
in  the  case  of  flies  and  such  diseases  as  cholera,  typhoid,  dysentery 
and  probably  tuberculosis.  Insect  control  is  considered  only  second 
in  importance  to  the  equipment  and  provisioning  of  the  army  and  the 
care  of  the  sick  and  wounded.     The  probabilities  are  that,  as  the  War 
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progresses,  the  medical  and  sanitary  staffs  will  be  so  overwhelmed 
with  the  care  and  protection  of  the  seriously  stricken  that  matters  of 
apparently  minor  importance,  such  as  the  control  of  insect  pests,  must 
of  necessity  be  neglected  to  some  extent.  This  is  where  the  entomo- 
logist should  step  in  and  relieve  the  physician  and  sanitarian  by 
discharging  a  duty  for  which  he  is  particularly  qualified. 

Insect  control  under  field  and  camp  conditions  presents  many 
problems  that  cannot  be  foreseen,  and  these  can  be  handled  ade- 
quately only  by  those  who  have  had  extensive  experience  with 
insects.  In  the  present  circumstances,  where  thousands  of  lives  may 
be  imperilled,  the  best  is  none  too  good,  and,  if  there  be  failure,  the 
employment  of  experts  would  presuppose  that  every  reasonable  pre- 
caution had  been  adopted.  It  is  suggested  that  a  competent  entomo- 
logist should  be  attached  to  every  large  military  unit  and  accorded 
a  rank  that  will  inspire  respect  for  his  recommendations,  thus  ensuring 
the  quick  solution  of  many  dijfficult  problems  without  encroaching 
upon  the  services  of  the  medical  men.  The  main  lines  of  effort  of 
such  entomologists  would  include  protection  against  d  sease-carriers, 
which  involves  the  elimination  of  opportunities  for  insects  to  become 
infected,  and  the  reduction  of  their  breeding  to  a  minimum. 

The  protection  of  food  should  receive  considerable  attention,  since 
by  the  adoption  of  comparatively  simple  precautions  in  handling  and 
storage  it  would  be  possible  to  avoid  waste  and  serious  loss.  Protec- 
tion should  also  be  extended  to  domestic  animals.  A  survey  would 
disclose  the  breeding  places  of  mosquitos,  horse-flies,  etc.  The  loca- 
tion of  the  camps  and  the  disposition  of  camp  refuse  and  manure 
must  be  determined  largely  by  local  conditions,  and  apparently 
unimportant  modifications  may  have  a  material  effect  upon  the 
abundance  of  insects  and  the  annoyance  and  danger  resulting  there- 
from. 

The  conditions  that  are  Likely  to  prevail  after  the  War  must  also 
be  borne  in  mind.  Epidemics  of  disease,  widespread  and  frequently 
deadly,  have  been  the  inevitable  sequence  of  previous  wars,  especially 
in  those  countries  to  which  combatants  returned.  The  most  thorough 
precautions  are  necessary  if  such  a  catastrophe,  affecting,  as  it  would 
do,  almost  the  whole  world,  is  to  be  avoided,  and  certain  safeguards 
are  not  possible  unless  there  is  an  intimate  and  general  knowledge  of 
the  habits  of  insects  serving  as  carriers.  The  paper  concludes  with 
extracts  from  Dr.  Friedrich  Prinzing's  "  Epidemics  Resulting  from 
Wars." 

In  the  course  of  the  discussion  following  the  reading  of  this  paper, 
Mr.  J.  L.  King  referred  to  the  apparent  impossibility  of  entering  the 
entomological  service  in  connection  with  the  War.  Mr.  E.  P.  Felt 
remarked  in  reply  that  any  man  who  had  had  any  experience  whatever 
with  insect  work  should  be  more  competent  to  deal  with  entomological 
problems  than  the  man  who  has  had  no  such  experience,  and  pointed 
out  that  work  of  the  nature  required  must  be  taken  up  before  the 
pressing  need  for  it  arises,  or  disaster  may  result.  Life  is  too  valuable 
and  the  stake  too  large  to  warrant  delay.  Mr.  E.  D.  Ball  summarised 
the  chief  function  of  the  entomologist  as  appraising  the  situation  in 
the  field  and  devising  remedies  to  meet  each  contingency  that  arises. 
Mr.  G.  A.  Dean  expressed  surprise  that  so  few  medical  men,  bacterio- 
logists  and   sanitary   engineers   appreciate   or   even   recognise   that 
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entomologists  can  help  in  solving  health  prdblems,  and  quoted  Professor 
Lefroy  as  saying  that  Asiatic  cholera  and  typhus  are  now  present  in 
those  localities  in  France  to  which  many  American  soldiers  will  be 
sent,  and  unless  expert  entomologists  are  in  the  field  the  experience 
that  the  English  had  in  the  first  year  of  their  campaign  will  be  re- 
peated. Mr.  A.  F.  Burgess  remarked  upon  the  difficulty  of  changing 
a  system  that  already  exists,  but  suggested  that  the  American  Asso- 
ciation should  take  action  and  point  out  the  dangers  ahead,  placing 
its  members  at  the  service  of  the  Government.  Mr.  Herbert  Osborn 
deplored  the  difficulties  encountered  by  entomologists  desiring  to  give 
the  greatest  service  possible  in  the  national  emergency,  and  hoped 
that  the  time  will  soon  come  when  men  will  be  assigned  where  they 
are  best  fitted  to  serve.  Mr.  S.  J.  Hunter  gave  his  experience  that 
men  will  not  join  as  entomologists  unless  they  can  be  made  to  feel 
in  some  official  way  that  it  is  a  real  service  they  are  called  upon  to 
do  for  their  country,  and  he  suggested  that  this  point  of  view  required 
consideration.  Mr.  T.  J.  Headlee  called  attention  to  the  general 
impression  that  the  economic  entomologists'  information  is  of  a  type 
that  cannot  be  put  to  practical  use,  and  considered  that  until  this 
impression  is  removed  the  entomologist  will  not  have  a  chance  to  do 
his  professional  work  in  the  United  States  Army.  He  suggested  that 
the  Association  should  record  a  resolution  in  which  the  ability  of  the 
economic  entomologist  to  perform  a  real  service  in  connection  with 
the  military  estabhshment  should  be  set  forth.  Mr.  W.  C.  O'Kane 
suggested  that  if  the  matter  were  rightly  presented  to  the  War  Depart- 
ment, not  as  a  question  of  exemption  or  of  preferred  classification  but 
as  a  question  of  maximum  service,  something  might  be  effected. 
Mr.  R.  A.  Cooley  remarked  that  entomologists  are  needed  in  the  Army 
for  the  preservation  of  food  stores  as  well  as  in  medical  or  preventive 
work.  He  regretted  the  obstruction  that  is  placed  in  the  way  of 
economic  entomologists  from  official  quarters,  and  suggested  that 
there  should  be  a  frank  and  full  conference  between  representatives 
of  the  Association  and  certain  government  officials.  Mr.  W.  H. 
Goodwin  considered  that  the  importance  placed  by  English  entomo- 
logists upon  the  preservation  of  food  products  is  a  vital  point.  Most 
people  have  no  conception  of  the  quantity  rendered  unfit  for  food 
by  insect  infestation.  Most  of  the  material  voided  by  such  insects 
is  in  the  form  of  ureates  of  ammonia  and  these,  when  taken  into 
the  human  digestive  system,  become  soluble  and  cause  an  excess  of 
ureates  that  may  act  as  toxic  poisons.  Mr.  C.  L.  Metcalf  expressed 
the  hope  that  the  War  Department  would  utilise  the  entomological 
knowledge  of  those  entering  the  service  through  ordinary  channels, 
whether  they  are  officially  recognised  as  sanitary  entomologists  or  not. 
It  was  decided  that  a  committee  of  three  members  of  the  Association 
be  appointed  by  the  President  to  bring  any  action  that  the  Association 
might  take  to  the  attention  of  the  War  Department. 

Simpson  (J.  J.).  Bionomics  of  Tsetse  and  other  Parasitological  Notes 
in  the  Gold  Coast. — Bull.  Entom.  Research,  London,  viii,  no.  3-4, 
February  1918,  pp.  193-214. 

The  most  important  factors  influencing  the  distribution  and  preva- 
lence of  tsetse-flies  are  the  type  of  vegetation,  the  relation  to  game 
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and  the  meteorological  conditions.  As  regards  the  first,  Glossina 
palpalis  is  found  along  the  banks  of  rivers  where  vegetation  is  dense ; 
G.  submorsitans  is  seldom  found  near  rivers  and  is  more  abundant  in 
the  savannah  forest  and  more  open  country,  as  well  as  in  the  very 
open  country  where  small  water-holes  exist,  probably  because  game 
comes  to  water  there,  this  species  undoubtedly  migrating  by  following 
herds  of  game  for  long  distances ;  G.  tachinoides  is  an  up-country 
form  allied  to  G.  palpalis,  and  is  foimd  in  similar  localities  on  the 
higher  reaches  of  the  rivers. 

The  close  association  between  G.  submorsitans  and  the  larger  mam- 
mals all  over  the  Northern  Territories  of  the  Gold  Coast  is  very  marked, 
especially  in  the  case  of  Papio  sphinx  (dog-faced  baboon).  The  chief 
factor  influencing  the  numbers  of  tsetse  is,  however,  that  of  humidity, 
the  insects  increasing  greatly  in  numbers  at  the  beginning  of  the 
dry  season.  G.  palpalis  is  most  strongly  affected  by  a  hot  sun  ; 
G.  tachinoides  is  also  affected,  though  not  to  the  same  extent ;  while 
G.  submorsitans  will  follow  and  attack  in  the  open  in  the  hottest  sun, 
though  rarely  at  night,  the  same  being  true  of  G.  morsitans,  which 
has  been  caught  at  a  temperature  of  109°  and  112°  F. 

A  variety  of  G.  palpalis  first  met  with  in  the  upper  reaches  of  the 
River  Gambia,  is  described  under  the  name  pallida,  var.  nov. 

The  food  of  Glossina  appears  to  consist  wholly  of  blood,  the 
proportion  of  mammalian  to  non-mammalian  blood  varying  widely 
according  to  the  species.  G.  morsitans  seems  to  be  much  more  depend- 
ent on  mammalian  blood  than  does  G.  palpalis,  while  the  chief  food 
of  G.  tachinoides  appears  to  be  reptilian  blood  and  that  of  a  large 
bat  which  abounds  on  the  banks  of  the  River  Volta.  The  small  per- 
centage of  reptilian  blood  found  in  G.  submorsitans  may  be  due  to  lack 
of  opportunity  and  not  to  preference,  since  in  the  open  country  where 
G.  submorsitans  abounds  a  reptilian  fauna  is  practically  non-existent. 

A  marked  disparity  exists  in  the  proportion  of  the  sexes  of  Glossina, 
various  hypotheses  having  been  advanced  in  explanation  of  the  fact, 
such  as  the  size  of  the  river  on  which  the  flies  are  caught,  the  time  of 
capture,  the  number  of  inhabitants  in  a  given  area,  the  season  of  the 
year,  and  meteorological  conditions.  To  these  must  be  added  the 
abundance  of  game  and  consequently  food,  which  by  causing  the 
retirement  of  the  gorged  females  gives  rise  to  an  apparent  disparity. 

Flight  experiments  conducted  with  marked  individuals  of  G.  tachi- 
noides yielded  the  following  facts  : — The  greatest  distance  covered  by 
a  single  tsetse  was  4  miles  ;  all  seemed  to  return  to  the  water,  as  none 
were  caught  at  a  greater  distance  from  the  river  than  the  points  where 
they  were  liberated  ;  if  streams  intervened  between  the  place  of 
liberation  and  the  river,  the  flies  made  their  way  down  stream  to  the 
river  ;  if  the  stream  bed  had  shady  banks,  but  no  water,  the  flies 
congregated  there  and  did  not  attempt  to  reach  the  river ;  not  a  single 
tsetse  was  found  in  the  open  bush  bordering  the  road,  at  a  greater 
distance  than  200  yards  from  it  ;  there  was  practically  no  discrepancy 
in  the  proportion  of  the  sexes  recaptured. 

In  wide  areas  of  fly-infested  country,  such  as  occur  in  the  West 
African  colonies,  systematic  trapping  of  Glossina  is  impracticable. 
Trapping  with  birdlime  was  found  less  satisfactory  than  collection 
with  nets.  Substances  that  acted  as  deterrents  when  applied  to  the 
clothing  of  collectors  were  beechwood  creosote  and  beechwood  oil. 
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Though  some  spiders  and  dragonflies  have  been  seen  devouring 
tsetse,  by  far  the  most  important  insect  enemies  are  AsiHd  flies  and 
wasps  of  the  genus  Bemhex,  the  former  preying  chiefly  on  G.  tachinoides 
and  the  latter  on  G.  suhmorsitans. 

G.  tachinoides  and  G.  palpalis  agree  fairly  closely  as  regards  their 
breeding  places,  the  most  common  situation  being  in  the  decaying 
humus  beneath  overhanging  trees,  where  the  sun  seldom  or  never 
penetrates,  and  the  ground  is  never  really  dry.  The  breeding  season 
occurs  just  after  the  rains  begin  and  lasts  till  the  end  of  the  rainy  season. 
G.  suhmorsitans  larviposits  in  similar  situations  and  on  undergrowth. 

The  follo\\^ng  parasites  are  recorded  from  the  pupae  of  G.  sub- 
morsitans  : — Chalcis  amenocles,  Walk,  (also  bred  from  G.  tachinoides), 
Dirhinus  inflexiis,  Waterst.,  and  a  Braconid,  Coelalysia  glossinophaga, 
Turn.  Experiment  showed  that  C.  amenocles  parasitised  the  pupae  of 
Sarcophaga  much  more  readily  than  those  of  Glossina.  As  species  of 
Sarcophaga  are  everywhere  abundant  round  villages  and  breed 
prolifically,  it  should  be  possible  to  obtain  in  a  short  time  large 
numbers  of  this  Chalcid  for  distribution. 

G.  tachinoides  carries  Trypanosoma  brucei  in  its  natm'al  state  in 
W.  Africa,  horses  and  cattle  being  killed  by  it.  A  scanty  infection 
of  what  was  apparantly  T.  pecorum  was  obtained  from  the  blood  of 
wart-hog.  An  undoubted  infection  of  T.  vivax  occurred  in  a  reed-buck. 
Theileria  {Piroplasma)  mutans,  or  a  closely  allied  species,  was  found 
in  an  oribi,  while  the  blood  of  a  haartebeeste  contained  a  parasite 
resembling  T.  parva. 

The  paper  concludes  with  a  list  of  blood-sucking  Arthropods  other 
than  Glossina,  which  is  supplementary  to  that  previously  published 
[see  this  Review,  Ser.  B,  ii,  p.  93]. 

Tetley  (H.).  The  Structure  of  the  Mouth-parts  of  Pangonia  longi- 
rostris  in  Relation  to  the  probable  Feeding-habits  of  the  Species. 
— Bull.  Entom.  Research,  London,  viii,  no.  3-4,  February  1918. 
pp.  253-267. 

The  genus  Pangonia  has  a  wide  distribution  throughout  the  world. 
The  precise  economic  importance  of  the  family  Tabanidae,  to  which 
it  belongs,  is  not  fully  understood  at  present.  The  trypanosome 
disease  of  dromedaries  known  as  salaf  is  said  to  be  transmitted  by 
Tabanids,  especially  Pangonia  magrettii  and  P.  heckeri,  in  Italian 
Somaliland  [see  also  this  Review,  Ser.  B,  v,  p.  11].  Haematopota  has 
been  stated  to  carry  Trypanosoma  evansi,  causing  surra  in  horses ; 
and  Mitzmain  has  demonstrated  the  transmission  of  this  disease  by 
Tabanus  striatus,  ¥.,  in  the  Philippines.  In  Algeria  Sergent  has 
shown  that  a  species  of  Tabanus  can  transmit  three  forms  of  animal 
trypanosomiasis,  and  in  Nigeria  Chrysops  is  said  to  convey  Filaria  loa. 
In  view  of  these  facts  it  may  prove  that  the  family  is  of  greater 
economic  importance  than  is  at  present  suspected. 

One  of  the  characteristics  of  the  family  Tabanidae  is  that  the 
males  are  A\nthout  mandibles  and  do  not  feed  on  blood  to  the  same 
extent  as  the  females,  but  rather  on  the  nectar  of  flowers,  being 
provided,  especially  in  the  genus  Pangonia,  with  a  very  long  proboscis 
for  the  purpose.  The  possible  processes  of  blood-sucking  in  the 
species  of  Pangonia  may   thus  be   summarised  :— Either  the  insect 
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punctures  and  sucks  up  blood  through  the  proboscis  alone  while  on 
the  wing ;  or  the  insect  alights  and  punctures  with  its  proboscis  ;  or 
the  insect  aUghts,  punctures  with  its  other  trophi,  and  then  sucks  up 
blood  through  its  proboscis. 

From  a  consideration  of  the  structure  of  the  mouth-parts,  it  must 
be  concluded  that  the  male  could  only  suck  blood  which  was  flowing 
from  a  wound  already  present  on  an  animal,  such  as  might  be  caused 
by  the  bite  of  a  female  Tabanid.  This  is  merely  a  possibility,  but  not 
a  probability,  since  there  is  no  authentic  record  of  a  male  feeding 
except  on  the  nectar  of  flowers.  The  female  can  likewise  feed  in  this 
way,  but  also  sucks  blood,  probably  by  the  last  of  the  methods  enu- 
merated above.  It  is  possible  that  certain  species  feed  only  while 
hovering,  and  others  only  when  settled,  but  further  investigations  are 
needed  on  this  point.  It  is  improbable  that  a  puncture  is  ever  effected 
by  the  proboscis  itself,  since  in  the  living  insect  the  apex  is  flexible, 
and  has  not  the  rigidity  usually  associated  with  piercing  organs. 

Davidson  (Capt.  J.).  Some  Practical  Methods  adopted  for  the  Control 
of  Flies  in  the  Egyptian  Campaign.  ^ — Bull.  Entom.  Research, 
London,  viii,  no.  3-4,  February  1918,  pp.  297-309,  7  figs. 

Flies  are  present  in  Egypt  practically  all  the  year  round,  though 
they  are  less  numerous  during  the  height  of  the  hot  weather  and  again 
about  December.  Since  they  are  the  means  of  spreading  diarrhoea, 
dysentery,  typhoid  and  cholera,  it  is  of  the  utmost  importance  that 
they  should  be  vigorously  suppressed.  Flies  of  the  house-fly  type 
{Musca)  are  the  most  troublesome,  although  bluebottles  {Calliphora), 
greenbottles  {Lucilia)  and  Sarcojyhaga  are  found,  these  last  being 
often  met  with  in  the  desert  in  small  clumps  of  palm  trees. 

During  1916-17  the  work  of  the  sanitary  section  consisted  in  the 
special  treatment  of  breeding  places  and  the  destruction  of  flies  by 
spraying,  poisoned  bait,  traps,  etc.  The  three  favourite  breeding 
places  for  flies  of  the  house-fly  type  are  (1)  horse  manure,  (2)  accu- 
mulation of  camp  and  cook-house  refuse,  (3)  latrine  trenches  ;  those 
of  the  bluebottle  type  prefer  putrefying  animul  matter. 

The  disposal  of  horse  manure  was  effected  in  three  ways :  by  close 
packing  and  spraying,  by  incineration,  and  by  spreading  it  to  make 
manure  roads.  The  first  of  these  is  specially  suited  to  a  large  camp, 
a  site  about  2,000  yards  away  from  the  camp  being  selected  and  staked 
out  in  two  areas,  25  yards  long  and  10  yards  wide,  separated  by 
a  strip  2  yards  wide.  All  horse  manure  and  burnt  refuse  from  inciner- 
ators was  deposited  daily  on  this  site,  the  areas  being  used  alternately, 
and  the  load  being  immediately  raked  level.  In  the  late  afternoon 
this  surface  was  thoroughly  drenched  with  a  rough  emulsion  made 
of  crude  tar  oil,  or  green  oil  when  available,  mixed  with  water  in  an 
adjacent  300-gallon  tank,  and  applied  by  means  of  watering  cans  at 
the  rate  of  1  gal.  per  square  yard.  It  was  then  covered  with  large 
pieces  of  sacking  sewn  together,  though  this  was  later  discontinued 
as  being  unnecessary.  A  number  of  empty  oil-drums  were  placed 
upside  down  round  the  heaps,  the  bottoms,  which  were  made  concave 
like  saucers,  being  filled  every  morning  with  a  solution  of  1  per  cent, 
sodium  arsenite  in  water  containing  12  per  cent,  glycerine  and  5  per 
cent,  sugar.  Flies  were  killed  in  such  enormous  numbers  by  this  means 
that  at  the  end  of  a  few  days  hardly  any  remained,  the  treatment 
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of  the  manure  preventing  further  breeding.  The  wagons  bringing 
the  daily  load  were  driven  on  to  the  heaps  and  unloaded  and  driven 
off  from  the  other  end,  thus  helping  to  pack  the  heaps  tightly.  Two 
such  dumps  lasted  about  four  weeks,  being  then  about  5  ft.  high. 

This  method  not  being  possible  in  the  case  of  mobile  units  out  in 
the  desert,  owing  to  the  scattered  camps  and  the  difficulty  of  transport, 
it  was  necessary  to  have  recourse  to  incineration,  each  unit  being 
made  responsible  for  burning  its  own  manure.  Owing  to  the  large 
amount  of  sand  mixed  with  it,  it  was  found  necessary  to  sift  it  before 
burning,  the  siftings,  which  contained  a  quantity  of  pulverised  manure, 
being  put  into  a  deep  pit  and  liberally  treated  daily  with  crude  tar 
oil.  It  is  also  necessary  to  dispose  entirely  of  each  day's  manure, 
any  left  in  the  neighbourhood  of  the  incinerators  affording  a  suitable 
breeding  ground  for  flies. 

During  the  hot  weather  the  making  of  manure  roads  is  a  satisfactory 
method  of  manure  disposal,  especially  when  carefully  supervised. 
On  a  road  track  into  the  desert  each  day's  manure  was  laid  on  succes- 
sive sections  and  spread  to  a  depth  of  one  inch,  four  days  being  allowed 
to  elapse  before  each  section  received  a  second  covering  ;  in  this  way 
a  good  road  of  dry  pulverised  manure  was  made. 

The  treatment  of  latrines  by  the  establishment  of  the  deep  trench 
system  is  the  practice  generally  adopted.  When  the  contents  of  the 
trench  reached  to  within  18  inches  of  the  top,  the  contents  and  sides 
were  thoroughly  sprayed  with  cresol  10  per  cent.,  or  crude  tar  oil 
and  the  trench  then  filled  in  with  sand  thoroughly  mixed  with  crude 
tar  oil.  A  mound  made  with  tibbin  and  sand,  in  the  proportion 
tibbin  6,  sand  1,  mixed  with  water,  was  then  formed  over  it,  and  this 
set  quite  hard  and  practically  imprisoned  all  flies  that  might  be 
breeding  in  the  trench. 

To  prevent  any  larvae  that  might  hatch  from  burrowing  out 
diagonally  through  the  loose  sand,  a  piece  of  canvas  soaked  in  crude 
tar  oil  was  stretched  over  the  trench  about  6  ins.  below  the  surface, 
and  extending  to  18  ins.  all  round  it.  A  second  trench  about  6  ins. 
deep  was  then  made  round  the  first  and  about  1  ft.  from  the  edge 
of  it  and  filled  in  with  sand  liberally  mixed  with  cresol  and  tightly 
packed,  the  whole  being  then  covered  with  a  mound.  This  method 
prevents  any  lateral  emergence. 

The  methods  that  have  proved  most  satisfactory  for  the  incineration 
of  excreta,  for  the  disposal  of  camp  and  cook-house  refuse,  for  the  dis- 
posal of  dead  animals,  and  for  the  destruction  of  adult  flies  by  spraying, 
the  use  of  tanglefoot  fly  wires,  fly  traps  and  poisoned  bait  are  fully 
described  and  illustrated  by  figures  and  plans. 

RouBAUD  (E.).  Disparition  du  Pouvoir  infectant  chez  I'Anophele 
palud6en,  au  cours  de  I'Hibernation.  [Loss  during  Hibernation  of 
the  Power  of  malarial  Anophelines  to  transmit  Infection.]— C*.  R. 
Hebdom.  Acad.  Sciences,  Paris,  clxvi,  no.  6,  11th  February  1918, 
pp.  264-266. 

Experiments  with  Anopheles  maculipennis  infected  with  the  Plas- 
modium of  malignant  tertian  malaria  have  proved  not  only  that  the 
sporozoits  are  discharged  from  the  salivary  glands  by  a  relatively 
small  number  of  punctures,  but  also  that  if  they  are  not  so  discharged 
they  slowly  degenerate  in  the  glandular  tissue  or  in  the  salivary  medium. 
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Hence  the  prolonged  infectivity  of  Atiopheles  does  not  appear  to  be 
possible.  Compared  with  the  trypanosome  salivary  infectivity  of 
Glossina,  which  is  generally  lasting,  continuing  until  the  death  of 
the  infected  fly,  the  plasmodial  salivary  infectivity  of  Anopheles  is  only 
temporary  and  fleeting.  Therefore  the  salivary  medium  in  mosquitos 
cannot  be  regarded  as  a  hibernating  medium  for  malarial  sporozoits. 

Thomson  (F.),  Keogh  (F.)  &  Tucker  (G.).  Eradication  of  the  Cattle 
Ticli.  Observations  on  the  Efliracy  of  the  Tick-destroying  Mixtures 
approved  by  the  Queensland  Stock  Department,  according  to  the 
Method  and  the  Thoroughness  of  their  A.pplication.--Qi(eenslcmd 
Agric.  Jl.,  Brisbane,  viii,  no.  6,  December  1917,  pp.  302-307. 
[Received  1st  March  1918.] 

The  Queensland  cattle  tick,  Margaropus  {Rhipicephalus)  annulatus 
australis,  is  a  one-host  tick,  spending  the  whole  of  its  parasitic  life  of 
21  days  on  one  animal.  Owing  to  the  minute  size  of  the  larval  forms 
there  is  a  great  danger  of  a  slight  infestation  being  overlooked  in  its 
early  stages,  and  since  one  female  deposits  from  1,500-3,000  eggs,  a 
thorough  treatment  of  tick-infested  cattle  is  of  the  first  importance. 

Highly  successful  results  have  been  obtained  for  many  years  by 
dipping  in  a  solution  of  8  lb.  arsenic  in  400  gals,  water  containing 
dissolved  soap,  but  as  there  has  been  a  tendency  of  late  years  to 
reduce  the  amount  of  arsenic  and  to  substitute  spraying  for  dipping, 
experimental  work  has  been  undertaken  to  show  the  necessity  for  the 
most  careful  preparation  of  dipping  fluids  in  accordance  with  the 
Government  formula. 

A  dip  prepared  according  to  the  Department's  formula  of : — 
Commercial  arsenic  8^  lb.,  caustic  soda  4  lb.,  tallow  4  lb.,  Stockholm 
tar  \  gal.,  water  400  gals.,  gave  highly  satisfactory  results  on  cattle 
dipped  every  14  days. 

A  dipping- vat,  which  at  working  level  held  2,800  gals.,  was  charged 
as  follows  : — 2,000  gals,  of  water  were  run  into  the  vat ;  59|  lb.  com- 
mercial arsenic  was  mixed  with  14  lb.  caustic  soda  in  the  dry  state 
and  placed  in  a  400-gal.  tank  with  about  20  gals,  water,  the  mixture 
being  stirred  for  a  few  minutes  till  the  ingredients  boiled  and  the 
arsenic  dissolved.  Cold  water  was  then  added  till  the  tank  was  full, 
when  the  mixture  was  well  stirred  and  run  into  the  dip.  Next, 
50  gals,  water  were  run  into  the  tank  and  heated  to  boiling  point ; 
14  lb.  caustic  soda  and  28  lb.  tallow  were  then  added  and  boiled  to- 
gether for  I  hour.  Cold  water  was  then  gradually  added,  heating 
being  continued,  but  the  mixture  was  kept  below  boiling  point,  ^^^len 
the  tank  was  half  full,  3|  gals.  Stockholm  tar  were  added,  and  the  mix- 
ture was  well  stirred.  Heating  was  continued  and  water  gradually 
added  till  the  tank  was  full,  when  the  mixture  was  thoroughly  stirred 
and  run  into  the  dip. 

It  was  found  that  there  is  a  striking  difference  in  the  efficacy  of  a  tick- 
destroying  fluid  according  as  it  is  used  for  dipping  or  spraying.  The 
latter  is  so  unreliable  that  its  use  for  treating  tick-infested  or  suspected 
cattle  before  travelling  into  clean  country  should  not  be  countenanced 
when  a  suitable  dip  is  available.  If  it  is  unavoidable,  the  cattle 
should  be  sprayed  as  often  as  necessary  and  held  in  a  clean  place 
till  they  are  proved  by  the  most  careful  inspection  by  an  experienced 
person  to  be  thoroughly  clean. 
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Howard  (L.  0.)  &  Hutchison  (R.  H.).  The  House- Fly.— Z7.  S.  Dept. 
Agric,  Washingto)),  D.C.,  Farmers'  Bull.  no.  851,  August  1917, 
23  pp.,  15  figs.     [Received  Tth  March  1918.] 

This  comprehensive  bulletin  deals  with  the  house-fly  {Musca  domes- 
tica),  its  life-history,  the  danger  arising  from  it  as  a  carrier  of  disease 
and  its  control  in  both  the  adult  and  larval  stages  by  means  of  fly 
papers,  poisons,  fly  traps,  maggot  traps  and  various  methods  of 
manure  disposal  and  treatment. 

Other  flies  found  in  houses  include : — Stomoxys  calcitrans  (biting 
stable  fly)  ;  Muscina  siabulans  (non-biting  stable  fly),  which  breeds 
in  decaying  vegetable  matter  and  in  excrement ;  Pollenia  rudis,  F. 
(cluster-fly),  so  called  from  its  habit  of  collecting  in  protected  corners 
during  cold  periods  ;  Calliphora  erythrocephala,  Meig.  (blow-fly  or 
meat-fly),  Phormia  terraenovae  (bluebottle),  and  Lucilia  caesar  (green- 
bottle),  all  of  which  breed  in  decaying  animal  matter  ;  Fannia  cani- 
cularis,  L.  (lesser  house-fly),  and  F.  brevis  ;  Scenopinus  fenestralis,  L. 
(window-fly),  the  slender,  white  thread-like  larva  of  which  is  found 
in  cracks  of  the  floors  in  buildings,  where  it  feeds  on  other  small 
insects  ;  and  Drosophila  ampelophila  (vinegar-fly),  which  is  attracted 
by  the  odour  of  over-ripe  fruit  in  late  summer  and  autumn. 

The  natural  enemies  of  the  house-fly  include  Scutigera  forceps 
(common  house  centipede),  which  destroys  it  in  considerable  numbers ; 
a  small  reddish  mite  ;  parasitic  Hymenojrtera,  which  attack  it  in  the 
larval  and  pupal  stages ;  and  predatory  ants  and  beetles. 


Leger(A.).  Spiroch6tose  sanguine  animale  a  Dakar.  Sa  Valeur  au 
Point  de  Vue  epid6miologique.  [Spirochaete  Infection  in  the 
Blood  of  Animals  at  Dakar.  Its  Value  from  the  Point  of  View  of 
Epidemiology.]— .BmW.  Soc.  Path.  Exot.,  Paris,  xi,  no.  2,  13th 
February  1918,  pp.  64-66. 

Since  describing  observations  on  a  spirochaete  in  the  blood  of  the 
shrew,  Crocidura  stampfiii,  Bit  Dakar  [see  this  Review,  Ser.  B.,  v,  p.  98], 
an  identical  parasite  with  the  same  morphology  and  pathogenic 
action  has  been  found  in  two  individuals  of  Mus  decumanus  out  of 
over  500  examined.  The  study  of  this  spirochaete  revealed  morpho- 
logical characters  analogous  to  those  of  human  relapsing  fever  ;  more- 
over, its  development  in  various  laboratory  animals  such  as  mice, 
rats,  monkeys,  rabbits,  guinea-pigs,  etc.,  enabled  this  virus  to 
be  compared  with  that  of  human  spirochaetosis,  bat  without  the 
possibility  of  certain  identification  with  any  of  the  known  spirochaetes, 
either  Russian,  American,  African,  Indian  or  Tonkinese.  Difieren- 
tiation  by  means  of  immunity  reactions  would  have  enabled  the 
identification  to  be  established,  but  the  difficulty  of  procuring  the 
virus  from  other  sources  has  prevented  this  investigation.  Although 
relapsing  fever  has  never  to  the  author's  knowledge  been  recorded 
in  man  at  Dakar,  nor  in  the  Senegalese  districts,  it  is  well  to  be  on 
guard  against  its  appearance.  The  development  of  this  spirochaete 
in  the  various  laboratory  animals  indicates  more  or  less  easy  trans- 
mission to  man.  The  conditions  for  such  transmission  already  exist 
in  the  colony  :  carriers  of  the  virus  (rats,  shrews,  etc.)  are  abundant 
throughout  the  region,  living  in  constant  contact  with  the  natives  in 
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their  houses  and  often  passing  on  their  ectoparasites  to  them.  Doctors 
giving  medical  assistance  to  the  natives  of  Senegal  should  therefore 
be  warned  of  the  probability  of  the  existence  of  human  relapsing  fever, 
while  the  local  administrative  authorities  should  be  urged  to  a  strenuous 
campaign  against  the  animals  indicated  as  carriers  of  the  virus. 

Leger  (M.).  Documents  h6matologiques  relatifs  au  Paludisme  a  la 
Guyane  Francaise.  [Haematological  Records  relating  to  Malaria 
in  French  Guiana.] — Bull.  Soc.  Path.  Exot.,  Paris,  xi,  no.  2,  13th 
February  1918,  pp.  67-73. 

This  record  of  malaria  in  French  Guiana  is  based  upon  the  docu- 
ments of  the  Cayenne  Institute  of  Hygiene,  created  in  1914.  The 
blood  examinations  that  have  revealed  the  presence  of  malaria  para- 
sites are  recorded  in  a  series  of  tables.  During  the  three  years  under 
review,  1916  showed  a  marked  diminution  of  malarial  endemicity, 
while  in  1915  and  1917  cases  of  fever  were  far  more  numerous.  The 
relative  proportion  of  the  forms  of  malarial  parasites  present  have 
varied  but  little  during  these  years.  In  each  year  the  greatest  abun- 
dance of  parasites  occurred  during  the  dry  season  (August  to  December) ; 
there  is  however  no  season  when  infection  does  not  exist.  Plasmodium 
vivax  has  been  found  to  reach  its  maximum  always  in  the  cold  season, 
reaching  42  per  cent,  of  the  total  infection  during  the  months  Decem- 
ber-March, and  falling  to  34  per  cent,  during  the  rest  of  the  year. 
The  percentage  of  P.  'praecox  is  inversely  proportional  to  that  of 
P.  vivax.  P.  malariae  remains  constant  and  in  very  small  proportion. 
The  forms  and  percentages  of  occurrence  are  contrasted  among  the 
free  population  of  Guiana  on  the  one  hand  and  the  penal  settlement 
on  the  other ;  the  incidence  of  the  disease  is  far  heavier  among  the 
latter  owing  to  their  lack  of  and  in  difference  to  hygienic  measures. 

A  table  compares  the  parasitic  forms  observed  in  infants  and  adults ; 
this  shows  that  the  proportion  of  infestations  by  the  parasite  of  benign 
tertian  malaria  decreases  with  age,  while  those  of  malignant  tertian 
increase  in  exactly  inverse  proportion.  The  plasmodium  of  quartan 
malaria  remains  at  a  uniform  level.  This  result  is  not  in  accordance 
with  the  unicist  theory  of  the  haematozoa  of  malaria.  Other  obser- 
vations made  in  Guiana,  without  being  irrefutable,  are  also  unfavour- 
able to  the  hypothesis  that  P.  praecox  transforms  into  P.  vivax.  In 
one  case,  two  new  arrivals  in  the  Colony,  who  had  had  no  previous 
malarial  attacks,  became  infected  with  P.  vivax  only.  The  same 
infection  occurred  in  the  case  of  three  infants  born  in  the  Colony. 
As  there  has  been  no  fresh  contingent  of  convicts  sent  out  during 
the  last  three  years,  owing  to  the  War,  it  would  be  expected  that 
the  proportion  of  infestations  of  P.  vivax  would  increase,  while  that 
of  P.  praecox  would  decrease  ;  the  reverse  has  however  been  the  case. 

A  record  of  101  cases  showing  successive  parasitic  forms  gives  the 
following  figures  ;  P.  praecox  remaining  unchanged,  27  ;  P.  praecox 
becoming  P.  vivax,  20  ;  P.  praecox  becoming  P.  malariae,  5  ;  P.  vivax 
remaining  unchanged,  18  ;  P.  vivax  becoming  P.  praecox,  19  ;  P.  vivax 
becoming  P.  malariae,  2  ;  P.  malariae  remaining  unchanged,  1; 
P.  malariae  becoming  P.  praecox,  1  ;  P.  malariae  becoming  P.  vivax,  1  ; 
mixed  forms  becoming  simple,  7.  These  statistics  do  not  corroborate 
the  unicist  theory  regarding  the  malaria  parasite. 
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Lagriffoul  (A.)  &  PicARD  (F.).  Mode  d' Action  du  Climat  sur  la  Reparti- 
tion g6ographique  du  Paludisme,  [Influence  of  Climate  on  the 
Geographical  Distribution  of  Malaria. ]^BwZZ.  Soc.  Path.  Exot., 
Paris,  xi,  no.  2,  13th  February  1918,  pp.  73-80. 

The  authors,  continuing  the  discussion  regarding  the  influence  of 
climate  on  malaria  [see  this  Review,  Ser.  B,  vi,  p.  81],  remark  upon 
the  scarcity  of  mixed  infections  observed  by  them.  The  fact  that 
Plasmodium  praecox  alone  is  found  in  the  tropical  zone,  and  that 
this  form  of  malaria  does  not  exist  in  France,  while  in  the  sub-tropical 
zone  the  two  and  even  the  three  forms  are  found,  appears  to  the 
authors  to  be  simply  explained.  P.  praecox  requires  a  high  temperature 
for  its  development  in  the  mosquito.  The  conditions  essential  to  its 
development  are  present  in  the  tropical  zone  practically  all  the  year 
round.  In  the  Mediterranean  region,  on  the  contrary,  P.  praecox  is 
at  the  limit  of  its  habitat ;  it  is  only  from  July  onwards  that  it  finds 
conditions  favourable  for  its  existence.  It  is  remarked,  however, 
that  this  form  can  produce  autumnal  infestation,  the  oocysts,  which 
require  a  very  high  temperature  in  order  to  reach  maturity,  having 
then  produced  sporozoits  that  can  live  a  long  time  in  lower  tempera- 
tures. There  is  therefore  an  intermediate  season  when  the  mosquito 
continues  to  carry  infection,  but  is  no  longer  caj)able  of  becoming 
itself  infected.  But  P.  praecox  never  occasions  a  spring  infestation, 
because  the  needs  of  the  oocyst  with  regard  to  temperature  are  no 
longer  satisfied,  or  only  very  rarely  and  very  locally  ;  this  species 
cannot  therefore  maintain  its  existence.  P.  vivax,  on  the  contrary, 
can  develop  in  the  Anopheline  in  a  moderate  temperature.  It  there- 
fore accompanies  P.  praecox  in  the  tropical  zone,  carries  infection 
from  the  springtime  onward  in  the  Mediterranean  region  and  will 
continue  its  existence  alone  further  north,  where  it  becomes  aestivo- 
dutumnal,  as  is  P.  praecox  in  the  South. 

The  authors  are  of  opinion  that  man  can  carry  the  crescent  form  of 
the  parasite  for  a  long  time  in  France,  even  in  winter,  and  cite  several 
cases  that  have  come  under  their  observation.  With  regard  to  the 
rapid  disappearance  of  P.  praecox,  it  is  pointed  out  that  carriers  of 
this  form  are  treated  in  Dr.  Vaillant's  model  dispensary  with  three 
quinine  doses  a  week,  while  cases  parasitised  by  P.  vivax  are  only 
given  quinine  after  positive  microscopic  examination  ;  it  is  thought 
that  this  may  explain  the  rapid  disappearance  of  the  one  form  and 
the  persistence  of  the  other.  This  is  not  considered  as  refuting  the 
theory  that  the  varying  constituents  of  the  liquid  environment  of  the 
parasite  play  an  important  part  in  the  control  of  malaria  [loc.  cit.]. 

The  authors  consider  it  dangerous  to  assume  that  carriers  of  the 
crescent  form  of  the  parasite  become  rapidly  and  spontaneously  cured 
in  France.  These  persons  are  capable  of  creating  centres  of  infection 
around  them,  and  in  the  south  of  France  at  least  P.  praecox  might 
become  established  in  this  way. 

M.  Marchoux,  in  the  discussion  aroused  by  this  paper,  limited 
himself  to  the  statement  of  a  few  positive  and  established  facts, 
remarking  that  he  has  himself  known  cases  of  tertian  malignant  infec- 
tion become  cured  spontaneously  in  France  upon  recovering  a  good 
general  state  of  health.  In  an  organism  living  at  a  constant  tempera- 
ture the  interior  environment  is  essentially  variable  in  its  reactions. 

(C473)     Wt.  P2/137.   1,500.  6.18.  B.&F.,Ltd.     Gp.  11/3.  a 


106 

Admitting  that  locally  acquired  cases  due  to  P.  fraecox  (falciparum) 
have  undoubtedly  occurred  in  France,  the  fear  of  this  parasite  becom- 
ing established  in  the  coimtry  is  merely  a  hypothesis  which  the  future 
may  prove  to  be  correct,  but  which  can  equally  well  be  opposed  by 
other  hypotheses  that  may  or  may  not  be  correct.  The  geographical 
distribution  of  the  three  forms  of  Laveran's  parasite  obeys  certain 
laws  ;  as  malaria  due  to  P.  praecox  has  not  yet  become  established  in 
the  south  of  France,  it  is  obvious  that  there  are  certain  serious  obstacles 
opposed  to  it,  for  it  has  certainly  been  introduced  there  long  ago. 

M.  Roubaud  stated  his  opinion  that  the  findings  of  the  authors, 
while  interesting  and  a  priori  logical,  do  not  appear  to  be  quite  in 
accordance  with  experimental  facts.  He  does  not  consider  it  estab- 
lished that  P.  praecox  requires  a  higher  average  temperature  for  its 
development  than  P.  vivax.  He  quotes  the  opinion  of  various  authors 
on  this  point,  remarking  that  in  his  own  observations  no  appreciable 
difference  has  been  observed  regarding  the  sensibility  to  heat  of 
P.  vivax  and  P.  praecox  in  Anopheles  maculipennis.  The  only  fact 
that  can,  in  his  opinion,  explain  the  earlier  appearance  of  P.  vivax  in 
the  seasonal  periodicity  of  the  two  tertian  forms,  is  the  more  rapid 
development  of  this  parasite  in  the  mosquito  than  of  P.  praecox 
under  the  same  conditions  of  temperature.  He  considers  it  probable 
that  it  is  this  early  invasion  of  P.  vivax  that  limits  to  too  short  a  period 
of  time  in  the  French  climate  the  appearance  in  the  blood  of  gametes 
of  the  tropical  parasite. 

Langeron  (M.).  Morphologie  et  Biologie  de  la  Larve  de  Theobaldia 
spathipalpis,  Rondani,  1872.  [Morphology  and  Biology  of  the 
Larva  of  Theobaldia  spathipalpis,  Rondani,  1812.]— Bull.  .Soc. 
Path.  Exot.,  Paris,  xi,  no.  2, 13th  February  1918,  pp.  98-104,  8  figs. 

Theobaldia  longiareolata  [spathipalpis)  is  a  Avidely  distributed 
mosquito  in  southern  Europe  and  Africa,  and  is  also  found  in  the 
islands  of  the  Atlantic  Ocean  and  of  the  Mediterranean,  and  even 
in  India.  In  1911,  larvae  of  this  species  were  observed  in  Tunis 
associated  with  those  of  Stegomyia  fasciata  (calopus),  and  w^ere  reared 
in  the  Pasteur  Institute  at  Tunis.  The  larvae  of  the  two  species 
are  remarkably  similar  and  during  the  period  of  development  are 
almost  impossible  to  distinguish  with  the  naked  eye,  though 
T.  longiareolata  eventually  grows  to  a  larger  size.  As  the  larvae  of 
T.  longiareolata  do  not  appear  to  have  been  previously  described, 
they  are  fully  dealt  with  in  this  paper  and  are  differentiated  from 
those  of  S.  fasciata. 

Leger  (M.)  &  MouzELs  (P.).  Dermatose  prurigineuse  determlnee  par 
des  Papillons  saturnides  du  genre  Hylesia.  [Pruriginous  Derma- 
tosis due  to  Saturniid  Moths  of  the  Genus  Hylesia.] — Btdl.  Soc. 
Path.  Exot.,  Paris,  xi,  no.  2, 13th  February  1918,  pp.  104-107,  1  fig. 

Instances  are  recorded  of  a  vesiculo- erythematous  eruption  which 
is  frequently  observed,  especially  among  children,  at  the  end  of  the 
rainy  season  in  Cayenne.  These  eruptions  almost  always  occur  on 
the  exposed  parts  of  the  body,  and  are  caused  by  a  Saturniid  moth 
of  the  genus  Hylesia,  or  some  closely  allied  genus.     The  wings  and 
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abdomen  of  tli6se  moths  are  covered  with  a  pubescence  composed  of 
innumerable  minute  spines  that  become  detached  very  easily.  Experi- 
ments have  shown  that  the  eruption  is  due  to  the  irritation  caused 
by  these  spines  penetrating  the  skin,  and  that  their  action  is  not 
purelv  mechanical,  as  they  contain  an  irritant  poison.  The  inflam- 
mation generally  lasts  about  a  week. 


Bequaert  (J).     Parasitic  Muscid  Larvae  collected  from  the  African 
Elephant  and  the  White  Rhinoceros  by  the  Congo  Expedition.— 

Btdl.  Amer.  Mus.  Nat.  Hist.,  New  York,  xxxv,  1916,  pp.  377-387. 

Dipterous  parasites  of  the  African  elephant  include  the  larva  of 
Neocuterebra  squamosa,  (xriinb. ,  parasitic  m  the  sole  of  the  foot.  As 
the  imago  is  still  unknown,  it  is  not  possible  definitely  to  fix  the 
systematic  position  of  this  fly.  In  the  stomach  occur  the  larvae  of 
Cobboldia  loxodontis,  Brauer,  and  C.  chrysidiformis,  R.  &  B.,  which, 
in  some  districts,  live  together  in  the  stomach  of  the  same  individual. 

From  the  stomach  of  the  white  rhinoceros  {Rhinoceros  simus  cottoni) 
the  larva  of  Gyrostigma  (Spathicera)  pavesii,  Corti,  has  been  obtained. 


Taylor  (M).  The  Chromosome  Complex  of  Culex  pipiens.  Part  II. 
Fertilisation. — Qrtly.  Jl.  Micros.  Sci.,  London,  no.  247  (Ixii,  no.  3), 
August  1917,  pp.  287-301,  1  plate. 

Cidex  pipiens  is  essentially  the  British  mosquito  that  has  a  partiality 
for  avian  blood.  After  the  summer  female  has  fed  once  on  the  blood 
of  a  living  bird,  the  eggs  attain  their  normal  size  and  are  ready  for 
fertilisation.  They  are  laid  almost  immediately  after  the  second 
feed,  fertilisation  having  taken  place  in  the  interval  between  the  t^v'o 
meals.  This  probably  accounts  for  the  fact  that  females  reared  in 
captivity  and  fed  on  fruit  appear  never  to  be  fertilised. 

Experiments  on  artificial  rearing  seem  to  show  that  \vild  birds,  such 
as  sparrows,  thrushes  and  blackbirds  are  not  so  easily  attacked  as 
domestic  ones.  Egg-rafts  were  twice  fovmd  in  a  wooden  tub  that  had 
been  stocked  with  larvae  and  placed  in  a  small  garden,  a  young  pigeon 
being  caged  in  the  near  neighbourhood.  In  previous  years,  only 
infertile  eggs  had  been  laid  in  the  absence  of  this  pigeon,  the  other 
conditions  having  been  the  same. 

In  order  to  obtain  material  in  sufficient  quantities  for  the  investiga- 
tion of  the  fertilisation  processes,  ponds  were  prepared  near  a  farmyard 
in  which  was  a  stock  of  poultry.  These  ponds  were  four  in  number, 
one  (A)  being  a  large  circular  iron  trough  30  inches  in  diameter  and 
24  inches  deep,  while  another  (B)  was  a  wooden  tub,  25  inches  in  dia- 
meter and  16  inches  deep,  these  being  placed  side  by  side,  protected 
on  the  north  by  shrubs,  and  on  the  east  by  a  w^all.  A  was  exposed 
to  all  the  sunshine  of  morning,  afternoon  and  evening,  but  B  was 
nearer  the  wall  and  more  shaded,  though  neither  was  hidden  by 
vegetation.  The  third  (C)  was  an  elliptical  tinned  iron  bath,  measuring 
36  by  26  by  11|  inches,  surrounded  on  three  sides  by  glass  houses 
but  exposed  on  the  south  side,  and  the  fourth  (D)  was  a  rectangular 
porcelain  sink,  20  by  14  by  10  inches,  placed  in  the  uncut  grass  of  an 
open  space. 

(C473)  a2 
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By  the  21st  May  1916,  fifteen  egg-rafts  were  found  in  A,  the  arti- 
ficial stocking  of  the  ponds  being  therefore  unnecessary,  but  no  rafts 
appeared  in  B  till  15th  June.  The  preference  shown  by  the  mosquitos 
for  the  iron  trough  and  tin  bath  may  have  been  due  to  the  higher 
temperature  of  the  water  in  these,  or  to  their  positions  allowing  them 
to  be  found  more  easily.     The  porcelain  trough  was  never  popular. 

The  May  and  June  rafts  were  evidently  laid  by  the  hibernating 
adults  of  the  jjrevious  autumn,  since  subsequent  eggs  were  not  produced 
abundantly  till  the  middle  of  July,  when  a  spell  of  very  warm,  moist 
weather  resulted  in  an  abundant  supply,  which  continued  as  long  as 
the  same  type  of  weather  lasted  till  the  middle  of  August. 

The  deposition  of  rafts  had  been  noted  at  about  5  a.m.,  but  prolonged 
observation  showed  that  the  majority  were  laid  between  9.30  p.m.  and 
12  p.m.,  very  few  between  12  p.m.  and  4  a.m.,  and  some  between 
4  a.m.  and  6  a.m.  With  the  advance  of  the  season,  fewer  were  laid 
in  the  morning  hours.  Numerous  imagines  were  always  found 
hovering  over  the  ponds  at  a  height  of  about  6  feet  in  the  evenings, 
when  damp  heat  greatly  conduced  to  the  deposition  of  the  egg-rafts. 

Although  larvae  of  Culex  grow  more  quickly  in  a  good  culture  of 
Chlaniydomonas,  yet  Daphnia  also  flourish  well  on  this  diet,  to  the 
detriment  of  the  mosquito  larvae,  and  this  fact  perhaps  accounts  for 
the  more  frequent  occurrence  of  Culex  in  the  fairly  clean  water  of 
rain -barrels  and  drinlving  troughs,  when  they  might  have  been  expected 
to  prefer  a  more  stagnant  habitat. 

The  act  of  deposition  of  the  egg-rafts  takes  about  15-20  minutes. 
The  females,  which  fly  away  after  oviposition,  appear  to  be  perfectly 
vigorous,  and  are  probably  capable  of  depositing  more  than  one 
raft  in  the  course  of  the  season. 


Bacot  (A.).  A  Note  on  the  Period  during  which  the  Eggs  of  Stego- 
myia  fasciata  [Aedes  calojtus)  from  Sierra  Leone  Stock  retain  their 
Vitality  in  a  Humid  Temperature. — Separate  from  Parasitology, 
Cambridge,  x,  no.  2,  22nd  January  1918,  pp.  280-283. 

The  fact  that  the  eggs  of  the  mosquito,  Stegomyia  fasciata,  remain 
viable  for  many  months  when  out  of  water  has  been  recorded  by 
several  authors. 

With  a  view  to  ascertaining  whether  eggs  stored  out  of  water,  but 
in  a  humid  atmosphere,  retain  their  viability,  the  author  experimented 
on  a  large  number  of  ova  from  Freetown.  These,  laid  on  filter  paper, 
were  placed  in  a  waxed  card  jar  and  kept  in  an  unused  ice  chest  in  a 
cool  cellar  having  a  bricked  floor,  and  showing  a  very  even  range  of 
conditions,  with  a  high  percentage  of  humidity.  Immersion  tests 
begun  7  months  after  laying  showed  that  the  eggs  hatched  readily, 
not"  more  than  10-20  per  cent,  of  the  larvae  failing  to  emerge.  Those 
tested  9  months  after  laying  also  hatched  readily.  After  10  months, 
there  was  a  very  noticeable  rise  in  the  percentage  of  failures  to  hatch. 
After  1 1  months,  probably  not  more  than  5  per  cent,  of  those  immersed 
yielded  larvae,  though  these  hatched  within  an  hour  of  immersion. 
Tested  after  12  months,  only  5  larvae  emerged  from  about  600  eggs, 
and  then  not  until  5  or  6  hours  after  immersion,  and  all  these  lived  to 
pupate.     From  a  batch  of  1,000  eggs  immersed  after  13  months,  a 


109 

single  larva  emerged  within  24  hours  and  pupated  within  a  week. 
Eggs  immersed  14  and  15  months  after  laying  all  failed  to  hatch. 

The  longest  period  of  dormancy  in  the  case  of  submerged  eggs  was 
5  months  under  natural  conditions  in  West  Africa. 

Though  it  is  possible  that  the  African  and  American  races  of  S.  fas- 
ciata  may  differ  considerably  in  constitution,  the  author  considers  that 
the  extreme  period  of  viability  of  eggs  of  West  African  examples 
stored  out  of  water  may  be  taken  to  be  about  a  year. 


Malaria  in  the  Armies. — Brit.  Med.  JL,  London,  no.  2986,  23rd  March 
1918,  pp.  350-351. 

Many  districts  in  Macedonia  being  notoriously  malarious  it  can  hardly 
be  doubted  that  the  mihtary  operations  there  have  been  hampered 
throughout  by  the  high  rates  of  sickness,  the  casualty  figures  having 
been  dwarfed  by  those  of  sickness  due  to  malaria.  The  figures  for 
1917  show  a  maximum  of  33  men  per  1,000  evacuated  to  the  base 
during  the  second  week  in  October,  and  this  in  a  year  when  continuous 
anti-malarial  work  had  resulted  in  a  considerable  diminution  as  com- 
pared with  the  previous  year.  In  the  French  army  in  Macedonia 
during  the  same  year  a  considerable  improvement  had  taken  place, 
due  to  the  sanitation  of  localities,  to  the  free  distribution  of  mosquito 
nets,  and  to  the  administration  of  a  daily  dose  of  quinine  under  super- 
vision. 

A  full  appreciation  of  the  military  importance  of  the  problem  should 
result  in  canalisation  and  similar  work  against  the  hibernating 
mosquito  being  undertaken  as  early  as  March  or  April,  as  soon  as  the 
waters  begin  to  subside.  The  education  of  officers  and  men  of  all 
branches  should  also  be  considerably  extended,  for  insufficient  notice 
is  too  often  taken  of  the  failure  of  individuals  to  protect  themselves 
and  others  from  needless  exposure  to  mosquito  bites.  A  case  in  point 
is  that  of  a  camp  where  on  a  night  visit  it  was  found  that  only  6  per 
cent,  of  the,  men  had  taken  the  trouble  to  close  their  nets  properly. 
Further  it  is  stated  that  in  training  centres  in  England  attendance  at 
lectures  on  malaria  has  been  optional,  and  this,  when  the  incidence 
of  the  disease  is  severe,  not  only  in  Macedonia,  but  in  Mesopotamia 
and  East  Africa  also. 


Cross  (H.  ,E.).  Experiments  with  Emulsions  for  protecting  Camels 
against  the  Attacks  of  Blood-sucking  Flies. — Agric.  Research 
Inst.  Pusa,  Calaitla,  1917,  Bull.  no.  76,  12  pp.  [Received  20th 
March  1918.] 

This  bulletin  describes  experiments  carried  out  to  determine  the 
efficacy  of  the  follo^\ang  preparations  for  protecting  camels  against 
blood-sucking  flies  : — Kerosene  oil  emulsion,  oil  emulsion  prepared 
from  Eruca  sativa,  asafoetida  solution,  chir-pine  oil  emulsion,  creosol 
emulsion,  Jensen's  emulsion,  citronella  oil,  aniseed  oil,  cod  liver  oil, 
castor  oil.  The  only  one  that  prevented  the  attacks  of  Tabanidae 
for  any  length  of  time  was  castor  oil,  the  cost  of  which  is  however  too 
high.  None  of  the  others  are  of  any  practical  value,  since  as  soon  as 
the  emulsions  dry,  they  cease  to  repel  the  flies; 
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ScHUFFNER  (W.)  &  SwELLENGREBEL  (N.  H.).  De  Anophelinen  in 
Deli  in  Verband  met  de  Uitbreiding  der  Malaria.  [Anophelines  in 
Deli  in  Connection  with  the  Spread  of  Malaria.] — Meded.  Burger- 
lijken  Geneesk.  Dienst  in  Nederlandsch-  Indie,  Baiavia,  1917, 
no.  4,  pp.  1-24,  19  figs.     [Received  20th  March  1918.] 

In  the  jDast  malaria  was  of  so  little  importance  in  Deli  (Sumatra) 
that  remedial  measm-es  were  not  considered  necessary.  Of  late  years, 
however,  the  disease  has  been  increasing.  On  the  estates  of  the 
Senembah  Company,  which  cover  about  231  square  miles,  blood 
examinations  have  been  regularly  made  during  15  years,  and  whereas 
the  number  of  cases  remained  at  about  17  per  mille  up  to  1906,  they 
then  slowly  rose  to  25  per  mille,  afterwards  rapidly  increasing  until 
they  reached  79  per  mille  in  the  first  half  of  1913.  The  unfavourable 
character  of  these  figures  is  emphasised  by  the  fact  that  the  chief 
increase  concerns  the  malignant  type,  which  in  1913  was  seven  times 
as  great  as  in  1909.  The  quartan  form  has  increased  four  times, 
wiiereas  the  benign  tertian  form  has  not  participated  in  the  rise. 
During  1907-1913  the  quartan  form  was  mostly  found  in  the  hilly 
districts,  whilst  this  was  only  the  case  with  the  malignant  tertian  form 
in  the  later  years.  The  cause  of  the  increase  of  these  two  forms  is 
therefore  not  the  same.  Cases  of  quartan  malaria  increase  after  the 
rainy  season,  while  those  of  benign  and  mahgnant  tertian  increase 
during  it.  In  Deli  the  variations  of  temperature  are  too  slight  to 
account  for  these  differences.  There  is  probably  a  relation  between 
the  seasonal  differences  in  the  number  of  cases  and  the  number  of 
Anophelines.  In  Deli  the  mosquito-carrier  of  benign  and  malignant 
tertian  malaria  appears  to  develop  best  in  autumn  and  winter,  and  that 
of  quartan  malaria  about  three  months  later,  and  the  transmitting 
species  are  probably  not  the  same.  It  is  also  possible,  but  not  probable, 
that  a  seasonal  immunity  of  the  Anophelines  obtains  in  Deli.  The 
statistics  recorded  in  connection  with  the  Senembah  Company  refute 
the  view  that  the  increase  of  malaria  is  due  to  the  great  immigration 
of  Javanese  since  1909  as  a  result  of  rubber  cultivation.  It  is  therefore 
necessary  to  assume  that  in  former  times  conditions  were  unfavourable 
to  infection,  or,  in  other  words,  that  there  was  a  lack  of  transmitting 
Anophelines.  Either  present-day  conditions  are  more  favourable  to 
the  indigenous  mosquitos  or  new  species  have  been  introduced.  The 
knowledge  of  the  Anophelines  of  Deli  is  insufficient  to  allow  of  this 
point  being  decided.  After  insisting  on  a  more  detailed  knowledge  of 
Anoj)helines,  attention  is  drawn  to  the  fact  that  no  great  difficulty 
attends  the  determination  of  the  species  already  known. 

A  description  is  given  of  the  following  species  :  Anopheles  (Cellia) 
kochi,  Don.,  A.  (Myzomyia)  rossi,  Giles,  A.  ludlowi,  Theo.  {vagus, 
Don.),  A.  (M.)  leucosphynis,  Don.,  A.  (M.)  punctulatus,  Don., 
A.  (M.)  albirostris,  Theo.,  A.  (Myzorhynchus)  sinensis,  Wied., 
A.  (M.)  barbirostris,  Wulp,  and  A.  (M.)  albotaeniatus,  Theo. 

The  notes  given  on  the  distribution  of  Anophehnes  in  Sumatra  are 
substantially  the  same  as  those  in  a  paper  a'ready  abstracted  [see  this 
Review,  Ser.  B,  v,  p.  26]. 


Ill 

Jepson  (F.  p.).  Insects  injurious  to  Man  and  Animals.— Dejoi.  Agric. 
Fiji,  Ann.  Rept.  for  the  Yew  1916,  Suva,  20tli  November  1917, 
pp.  23-25.     [Received  1st  April  1918.] 

Investigations  have  been  undertaken,  and  are  still  in  progress,  to 
•determine  the  best  way  of  treating  stable  manure  so  as  to  abate  the 
fly  nuisance  caused  by  its  use  in  gardens.  A  large  number  of  the 
flies  bred  experimentally  from  the  manure  have  proved  to  be  other 
than  Musca  domestica. 

The  fish  introduced  from  Honolulu  in  1910  to  feed  upon  mosquito 
larvae  in  shallow  ponds  and  swamps  are  reported  to  be  still  breeding 
rapidly. 

Scaly  leg  or  scabies  of  the  legs  of  poultry  caused  by  the  mite, 
Sarcoptes  mutans,  is  a  disease  that  has  been  under  treatment  during 
the  year.  The  mite  lives  under  the  epidermal  scales,  causing  an 
irritation  that  materially  affects  the  health  of  the  birds.  All  parts 
of  the  fowl-house  should  be  thoroughly  scrubbed  with  some  standard 
disinfectant  in  boihng  water,  and  the  legs  of  the  fowls  treated  to  remove 
the  crusts  and  prevent  their  reappearance.  The  best  method  is  to 
soak  the  legs  for  a  few  minutes  in  a  tepid  aUvaline  bath  made  from 
calcium  carbide  refuse,  washing  soda  or  Scrubbs'  ammonia  in  water, 
after  which  the  crusts  can  be  easily  removed.  When  dry,  the  legs 
should  be  smeared  with  Helmerich's  pomade  according  to  the  formula  : 
sublimed  sulphur  10  parts  by  weight,  distilled  water  5  parts,  almond 
oil  5  parts,  potassium  carbonate  5  parts,  lard  5  parts.  This  may  be 
washed  off  with  soap  and  water  in  2  days'  time,  but  the  treated  surface 
should  be  smeared  with  vaseline  for  a  few  days  to  allay  any  remaining 
irritation. 

A  Court  (A.  W.  H.).  Sub-tertian  Malaria -a  Report  of  Thirty-five 
Cases. — Med.  Jl.  Australia,  Sydney,  5th  year,  vol.  i,  no,  4,  26th 
January  1918,  pp.  63-66,  8  graphs.     [Received  2nd  April  1918.] 

The  outbreak  of  malaria  recorded  in  this  paper  occurred  on  board 
a  hospital  ship,  on  a  voyage  from  England  to  Austraha.  The  ship 
arrived  at  Sierra  Leone  during  the  height  of  the  malaria  season  and 
anchored  2,000  yds.  from  the  shore.  During  the  evening  of  the  third 
day,  a  fresh  anchorage  was  taken  up  1,130  yds.  from  the  shore,  a 
distance  of  1,000-1,500  yds.  being  considered,  under  ordinary  cir- 
cumstances, a  safe  distance  to  anchor  from  a  mosquito-infected  shore. 
However  an  off-shore  breeze  sprang  ujd,  and  many  mosquitos  were 
observed  on  board  shortly  after  nightfall.  Of  the  690  persons  on 
board,  35  became  infected  with  malaria,  and  of  these  only  one  had 
landed,  and  that  during  the  daytime. 

In  view  of  these  facts  it  should  be  noted  that  ships  lying  off  a  malarial 
shore  are  not  necessarily  immune  at  a  distance  of  1,130  yards,  and 
anchorage,  especially  at  night,  should  be  taken  up  as  far  from  the  shore 
as  possible. 

Campbell  (A.  W.),  Cleland  (J.  B.),  &  Bradley  (B.).    A  Contribution 

to  the  Experimental   Pathology  of  Acute  Poliomyelitis  (Infantile 

Paralysis). — Med.  JL  Australia,  Sydney,  5th  year,  vol.  1,  no.  7, 

16th  February  1918,  pp.  123-128,  4  figs. 

The  authors,   as  the  result  of  careful   experiment,   record  their 
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conviction  that  epidemic  poliomyelitis  is  not  spread  by  means  of 
Stomoxys  calcitrans  (biting  stable  fly),  the  negative  results  obtained 
being  in  accordance  with  recent  investigations,  and  with,  the  belief 
that  the  infection  is  local  and  neural  and  by  way  of  the  lymphatics, 
not  general  by  way  of  the  blood  stream. 

El  Rhinoestrus  nasalis,  De  Geer. — Bol.  Soc.  Entom.  de  Espaha,  Zara- 
goza,  i,  no.  3,  March  1918,  p.  51. 

A  larva  of  Gastrophilus  (Rhinoestrus)  nasalis  infesting  the  human 
eye  is  recorded  from  Cataluna. 


RouBAUD  (E.).  Le  R61e  des  Mouches  dans  la  Dispersion  des  Amibes 
dysent6riques  et  autres  Protozoaires  intestinaux.  [The  Role  of 
Flies  in  the  Dispersal  of  Dysenteric  Amoebae  and  other  Intestinal 
Vrotozoa.]— Bull.  Soc.  Path.  Exot.,  Paris,  xi,  no.  3,  13th  March 
1918,  pp.  166-171. 

The  author  reviews  the  various  and  conflicting  theories  propounded 
by  different  authors  on  the  question  of  the  dispersal  of  the  intestinal 
Protozoa  of  man  and  in  particular  of  the  amoebae  [see  this  Review, 
Ser.  B,  V,  p.  151].  His  o"\;mi  experiments  have  been  undertaken 
with  the  object  of  determining  within  what  limits  flies  can  be  efficient 
carriers  of  the  principal  intestinal  Protozoa  that  they  are  liable  to  ingest 
while  feeding  upon  faecal  matter,  including  the  dysenteric  amoebae, 
Entamoeba  coli  and  Lamblia  (Giardia)  intestinalis.  In  default  of  more 
particularly  coprophagous  species  such  as  Calliphora,  Lucilia, 
Sarcophaga,  etc.,  the  house-fly,  Mnsca  domestica,  was  used  for  these 
experiments.  The  results  proved  that  these  flies  cannot  act  as  vectors 
of  the  principal  intestinal  Protozoa  except  under  very  limited  conditions. 
If  the  cysts  ingested  by  the  flies  with  human  excreta  are  to  reach 
the  human  organism  with  sufficient  vitality  to  propagate  the 
infection,  the  excreta  of  the  flies  must  be  deposited  directly  into 
a  liquid  or  on  moist  food.  Cysts  deposited  on  dry  matter  are  destined 
to  almost  immediate  destruction.  For  this  reason  the  flies  that  are 
carriers  of  the  Protozoa  also  contribute  in  a  large  measure  to  their 
destruction,  by  ^vithdrawing  them  from  the  only  media  in  which  they 
can  exist. 


HoussAY  (B.  A.).  Sur  les  Propri6t6s  h^molytiques,  fermentatives  et 
toxiques  des  Extraits  d'Araign^es.  [On  the  haemolytic,  fermenta- 
tive and  toxic  Properties  of  Extracts  of  Spiders.]— i5i//?.  Soc.  Path. 
Exot.,  Paris,  xi,  no.  3,  13th  March  1918,  pp.  217-239. 

This  paper  describes  various  experiments  to  test  the  toxic  properties 
of  extracts  of  various  venemous  spiders ;  these  include  Araneus 
erythromela,  Holmb.,  A.  audax,  Black,  and  Latrodectns  mactans,  F. 
Toxicity,  while  perhaps  due  in  part  to  poison  secreted  in  the  glands, 
is  nevertheless  chiefly  if  not  exclusively  due  to  the  eggs,  an  intravenous 
injection  of  5  to  10  eggs  being  sufficient  to  kill  a  rabbit.  The  various 
effects  of  the  bites  of  different  species  of  spiders  on  man  are  reviewed. 
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Brumpt  (E.).  Au  Sujet  d'un  Parasite  {Rickettsia  prowazehi)  des  Poux 
de  I'Homme  consid6r6,  a  tort,  comme  I'Agent  causal  du  Typhus 
exanth^matique.  [Regarding  a  Parasite  {Rickettsia  jprowazeki)  of 
Pediculus  huynanus,  erroneously  considered  as  the  Causative  Agent 
of  Exanthematous  Typhus.] — Bull.  Soc.  Path.  Exot.,  Paris,  xi, 
no.  3,  13th  March  1918,  pp.  249-258. 

This  paper  reviews  the  recent  studies  on  the  louse  [Pediculus 
humanus]  and  its  connection  wath  the  micro-organism  known  as 
Rickettsia  frowazeki.  The  author's  investigations  have  enabled  him 
to  identify  the  organisms  taken  from  healthy  lice  with  those  previously 
recorded  by  other  authors  and  described  by  da  Rocha  Lima  under 
this  name.  Seventy  individuals  of  Pediculus  humanus,  of  which  more 
than  fifty  were  thus  infested,  were  allowed  to  feed  on  the  author  with- 
out producing  any  infection.  The  fact  that  this  organism,  which  appar- 
ently cannot  develop  in  culture  media,  is  found  in  the  blood  and  certain 
organs  of  patients  does  not  prove  it  to  be  the  agent  of  exanthematous 
typhus  ;  it  might  on  the  contrary  have  been  inoculated  by  the  louse 
without  having  any  pathogenic  action.  Lice  parasitised  by  cocco- 
bacilU  remain  infected  all  their  lives.  Typhus-infected  lice  are  active 
from  the  8th  to  the  10th  day  and  it  would  be  interesting  to  know  how 
long  their  infective  power  lasts,  in  order  to  determine  if  there  is  in 
certain  cases  any  relation  between  the  development  of  the  typhus 
virus  and  that  of  Rickettsia. 

ViLLENEuvE  (J.).  Premiere  Note  sur  Quelques  Nematoceres  vulnerants 
(Dipt.).  [A  First  Note  on  Some  Biting  Nematocera  (Dipt.)]. — 
Bull.  Soc.  Entom.  France,  Paris,  1918,  no.  4,  27th  February  1918, 
pp.  96-99. 

The  genus  Culicoides,  Latr.,  is  defined  in  this  paper  and  C.  pulicaris, 
L.,  and  C.  fasciipennis,  Staeg.,  are  recorded  from  Allier  and  Ram- 
bouillet  respectively.  Species  of  the  genus  Simulium,  Latr.,  recorded 
by  the  author  from  France  and  Corsica  include  S.  hirtipes,  Fries, 
S.  ornatum,  Mg.,  S.  nanum,  Zett.,  S.  latipes,  Mg.  {aureum,  Fries), 
S.  maculatum,  Mg.  {lineatum,  Fries),  S.  columbaczense,  Schonb.,  and 
S.  vittatum,  Zett.,  var.  delphinense,  var,  n.,  described  from  two  females 
captured  in  Dauphine. 

Chandler  (A.  C).  Animal  Parasites  and  Human  Disease.— 2Vew  York, 
John  Wiley  &  Sons,  Inc.  London,  Chapman  &  Hall,  Ltd.,  1918, 
570  pp.,  254  figs.     Price  21s.  nett. 

The  author's  object  in  writing  this  book  has  been,  to  quote  the 
preface,  "  the  education  of  the  people  as  a  whole  in  the  subjects  of 
vital  importance  with  which  it  deals  and  an  increased  interest  in  this 
field  of  scientific  work."  He  does  not  claim  to  have  effected  anything 
in  this  volume  beyond  a  compilation  of  recorded  facts,  but  holds  the 
opinion  that  of  equal  importance  with  research  work  is  the  careful 
dissemination  of  scientific  knowledge  in  a  suitable  form  for  the  general 
public,  so  that  they  may  not  be  left  hopelessly  behind  in  the  progress 
of  science.  The  imjjortant  facts  of  parasitology,  as  related  to  human 
disease,  are  presented  in  such  a  manner  as  to  make  the  book  readable 
and  useful   to   public   health   and   immigration  service   officers,   to 
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physicians,  teachers  of  hygiene  and  domestic  science,  to  college  and 
high  school  students,  to  travellers,  farmers,  merchants  and  the  public 
generally. 

A  list  of  the  sources  of  information  consulted  in  the  compilation  of 
•the  book  is  given ;  in  this  the  names  of  all  the  leading  periodicals  in 
which  important  articles  on  parasitology  have  appeared,  or  are  likely 
to  appear,  are  included,  as  well  as  books  dealing  with  parasitology  in 
a  comprehensive  manner.  The  book  is  well  illustrated  and  contains 
an  adequate  index. 

Increased  Rice  Acreage,  Greater  Malaria  Problem. — California  State 
Bd.  Health  Mtldy.  Bull.,  Sacramento,  March  1918,  p.  400. 

During  1917,  84,000  acres  of  rice  were  harvested  in  California,  and 
it  is  probable  that  this  will  be  increased  by  40  per  cent,  this  year. 
Since  95  per  cent,  of  the  California  rice  is  grown  in  the  Sacramento 
valley,  the  malaria  and  mosquito  problem  will  be  of  greater  importance 
than  ever,  while  as  yet  no  effective  method  of  mosquito  control, 
without  injury  to  the  growing  rice,  has  been  devised. 

Hewitt  (C.  G.).  Rats  and  Mice.  Destroyers  of  Grain  and  Food. — 
Canada  Depi.  Agric,  Ottawa,  Crop  Protection  Leaflet  no.  7,  25th 
February  1918,  4  pp. 

The  dangers  from  rats,  which,  besides  causing  enormous  destruction 
of  food  supplies,  are  carriers  of  bubonic  plague,  which  is  transmitted 
to  man  by  fleas,  are  pointed  out,  and  a  vigorous  campaign  for  their 
destruction  is  urged.  It  is  also  considered  probable  that  the  rat  is 
an  important  factor  in  the  spread  of  infantile  paralysis  or  pohomyelitis. 

Lambert  (J.).  Phlebotomus  Fever  in  Lemnos. — Jl.  R.N. M.S.,  London, 
iv,  no.  2,  April  1918,  pp.  144-157. 

This  paper  describes  an  epidemic  of  sand-fly  fever  in  the  island  of 
Lemnos.  The  disease  is  prevalent  there  from  May  to  September,  the 
majority  of  cases  occurring  during  June,  July  and  August,  when  the 
weather  is  hottest.  During  the  epidemic  the  commonest  sand-fly 
present  at  Lemnos  was  Pldehotomns  papatasii.  This  was  very  numerous 
on  warm,  close  nights  and  could  be  caught  in  large  numbers  under 
any  artificial  light.  It  bites  j^ersistently,  if  undisturbed,  and  easily 
passes  through  an  ordinary  mosquito  curtain.  In  the  vicinity  of 
Mudros  there  are  ideal  breeding-places  for  these  midges,  the  native 
houses  being  of  roughly  cemented  stone,  while  loose  stones  lie  about 
everywhere.  The  camps  chiefly  affected  lie  along  the  foreshore 
between  the  harbour  and  East  Mudros  village,  and  stray  gullies 
and  an  insanitary  drain  rmming  down  to  the  foreshore  afford  admirable 
shelter  for  the  larval  stages.  Individuals  of  P.  papatasii  have  been 
occasionally  caught  on  ships  lying  about  half  a  mile  off  Mudros, 
having  been  blown  off  the  land.  No  investigation  was  made  regarding 
the  prevalence  or  otherwise  of  the  disease  in  the  inland  villages.  It 
tvas  found  that  the  cases  of  sand-fly  fever  were  most  numerous  8  to  12 
days  after  a  period  of  close,  sultry  evenings,  and  this  is  easily  explained 
by  the  fact  that  the  incubation  period  of  the  disease  is  from  2  to  4  days 
and  the  period  of  development  of  the  virus  from  6  to  8  days.     Tables 
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•are  given  recording  the  number  of  cases  occurring  under  various 
climatic  conditions,  the  daily  temperature  during  the  period  of  the 
ej^idemic,  etc. 


Di  Pace  (I.).  Le  basse  Temperature  nella  Lotta  contro  il  Pidocchio 
del  Corpo.  [The  Use  of  low  Temperatures  against  the  Body- 
Louse.] — Annali  d'lgiene,  Rome,  xxviii,  no.  3,  31st  March  1918, 
pp.   130-137. 

In  many  circumstances  the  usual  methods  of  removing  hce  from 
•clothing  cannot  be  resorted  to.  The  action  of  low  temperatures,  such 
as  occur  during  6  or  more  months  in  the  year  in  mountainous  districts 
on  the  Italian  front,  is  a  useful  help  that  compensates  for  its  lower 
•efl&ciency  by  the  fact  that  it  is  within  the  reach  of  all  engaged  in  moun- 
tain warfare  waged  at  altitudes  between  6,000  and  8,000  feet.  As  all 
the  men  possess  a  second  set  of  clothing,  the  one  in  daily  use  should 
be  hmig  out  at  night  and  then  brushed  with  a  stiff  brush  on  the  fol- 
lowing morning.  The  hce,  which  are  numbed  by  temperatures 
beneath  42°-43°  F.,  do  not  cling  firmly  and  falling  on  the  snow  will 
die  there  within  3-4  days.  The  operation  must  be  repeated  from  time 
to  time  in  order  to  remove  the  lice  that  have  hatched  out  after  the 
first  treatment,  as  this  process  affects  the  lice  only  and  not  the  eggs. 
It  must  be  remembered  that  incubation  requires  at  least  40  days  in 
clothing  and  that  this  period  will  be  greatly  prolonged  if  the  clothes 
are  hung  out  for  about  14  hours  in  24  at  temperatures  varying  between 
35°  F.  and  14°  F.  As  in  the  case  of  other  methods  this  process  must  be 
practised  by  all  the  men  if  it  is  to  be  successful.  The  experiments 
leading  to  the  above  conclusions  are  described  in  detail. 


Eeakes  (C.  J.).  Notes  Regarding  Ticks  found  on  Farm  Animals  in 
New  Zealand. — Jl.  Agric,  Wellington,  N.Z.,  xvi,  no.  2,  20th 
February  1918,  pp.  83-86.     [Received  23rd  April  1918.] 

The  Queensland  cattle-tick  Margarojms  {Boophilus)  anmdatus 
■australis,  the  transmitting  agent  of  tick  fever,  has  never  been  discovered 
in  New  Zealand.  The  ticks  that  occur  on  cattle  are  Ixodes  ricinus 
.and  a  species  of  Haemfiphysalis. 

Though  ticks  do  not  cause  diseases  in  New  Zealand,  yet  measures 
for  their  destruction  should  be  undertaken  by  stockowners,  since  they 
occasion  loss  through  lowering  of  condition,  decreasing  the  milk-yield 
of  cows,  causing  deterioration  in  the  value  of  hides,  and  causing 
possible  mortality  among  animals  already  weakened  by  various  forms 
•of  sickness. 

The  best  treatment  consists  in  spraying  the  infested  parts  of  the 
skin  with  Stockholm  tar,  after  which  all  dead  ticks  should  be  collected 
and  burned.  Other  spraying  preparations  consisting  of  kerosene 
^  pint,  linseed  oil  |  pint,  and  sulphur  1  oz.  ;  or  kerosene  10  oz.,  with 
lard  10  oz.,  tar  2  oz.,  and  sulphur  1  oz.,  ultimately  destroy  the  ticks, 
though  their  action  is  much  slower.  Very  strong  solutions  of  sheep-dips 
have  also  proved  effective,  though  the  cattle  are  liable  to  suffer  from 
their  effects,  when  used  at  the  necessary  strength. 
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Parker  (R.  R.)-  Data  concerning  Flies  that  Frequent  Privy  Vaults  in 
Montana  (Dip.). — Entom.  News,  Philadelphia,  Pa.,  xxix,  no.  4, 
April  1918,  pp.  143-146. 

During  the  fly  investigations  of  the  season  1914,  experiments  were 
conducted  to  determine  the  species  of  flies  frequenting  privy  vaults. 
For  this  purpose  a  trap  was  constructed  to  cover  the  entire  back  of 
a  privy,  the  vault  of  which  was  open  in  the  rear,  and  excavated  to  a 
depth  of  about  3  ft.  The  seats  were  uncovered  and  the  door  always 
open.  The  flies  entered  by  the  doorway  and  the  open  seats  and  could 
leave  by  the  same  way,  though  if  they  attempted  to  escape  by  way  of 
the  vault,  they  were  captured  by  the  trap. 

The  total  number  of  flies  taken  was  nearly  10,000  (9676)  and  included 
26  species  comprising  Muscids  13,  Anthomyids  4,  Sarcophagids  3, 
Syrphids  2,  Tachinids  1,  Culicids  2,  Ortalids  1. 

It  was  found  that  in  all  species  the  females  greatly  j)redominated, 
Lucilia  sericata,  Mg.,  being  present  in  the  ratio  of  678  females  to  1  male, 
L.  caesar,  L.,  yielding  no  males,  and  Musca  domestica  showing  3  times, 
as  many  females  as  males.  For  this  reason,  any  bait  that  will  attract 
more  females  should  be  considered  more  efl&cient  than  one  which 
attracts  equal  numbers  of  both  sexes,  a  satisfactory  one  of  this- 
nature  being  a  combination  of  beer  and  oatmeal. 

As  regards  numbers,  Fannia  scalaris,  F.,  was  the  most  abundant 
species,  being  a  prolific  breeder  in  latrines.  Muscina  stabidans,  Fall.,, 
was  unexpectedly  abundant  (16 '27  per  cent,  of  the  total);  this  is 
important,  since  this  is  almost  the  only  fly  found  in  houses  at  some 
seasons  of  the  year,  while  Musca  domestica  constituted  only  9 '03  per 
cent,  of  the  whole.  Phormia  terraenovae,  Desv.,  P.  regina,  Mg., 
and  Calliphora  spp.,  which  were  all  poorly  represented,  are  numerous  in. 
houses  at  certain  times,  where,  however,  they  do  not  seem  to  frequent 
food,  but  are  found  commonly  on  windows. 

Species  reared  from  material  from  the  same  vault  during  the  period 
of  the  experiment  were : — Fannia  scalaris,  Ophyra  leucostoma,  Limosina 
sp.,  Rhegmoclema  atrata,  and  Nemopoda  cylitidrica;  while  Desmomeiopa. 
latipes  and  Leria  serrata  were  reared  from  material  taken  from  deep 
vaults. 

Control  experiments  wdth  out-of-door  traps  baited  with  human 
excrement  gave  the  following  results: — Musca  do^nestica  21 '81  per 
cent.  ;  Muscina  stahulans,  21 '26  ;  Lucilia  sericata,  26'07  ;.  L.  caesar, 
3*31  ;  Phormia  regina,  11*66  ;  P.  terraenovae,  '07  ;  CalUphora  spp.^ 
1'34  ;  Ophyra  leucostotna,  "21  ;  undetermined  Anthomyids,  5 '25  ; 
Sarcophagids,  8 '75. 


WiLLouGHBY  (Major  W.  G.)  &  Cassidy  (Capt.  L.).  Anti-Malaria  Work 
in  Macedonia  among  British  Troops. — London,  H.  K.  Lewis  & 
Co.  Ltd.,  1918,  68  j)p.,  13  plates,  1  fig.,  crown  8vo.  Price 
3s.  Qd.  net. 

This  booklet  is  a  record  of  personal  and  practical  experience  in  auti- 
malarial  work  carried  on  in  and  near  the  front  in  Macedonia.  While 
this  work  has  shown  improved  results  in  1917  compared  with  those  of 
1916,  the  continued  prevalence  of  much  malaria  is  a  matter  for  regret. 
A  brief  description  is  given  of  mosquitos  and  their  connection  with 


117 

malaria,  the  species  responsible  in  Macedonia  for  malaria  of  a  malignant 
type  being  Anopheles  superpictus  and  A.  pseudopictus,  while  A.  ynacu- 
lipennis  and  A.  bifurcatus  and  possibly  others  also  occur. 

The  scheme  of  organisation  of  the  anti-malarial  work  is  outlined. 
The  question  of  labour  for  carrying  out  these  measures  is  a  serious 
problem  ;  military  duties  interfere  to  a  large  extent  in  using  soldiers,  and 
it  is  suggested  that  it  would  be  far  preferable  to  have  a  permanent 
squad  of  skilled  anti-malarial  workers,  to  be  formed  independently  and 
attached  for  that  special  purpose.  The  author  considers  that  for 
this  work  native  labour  has  not  been  sufficiently  utilised,  nor  its 
value  appreciated  ;  and  he  points  out  that  at  a  time  when  only  twelve 
natives  were  allotted,  after  much  entreaty,  in  an  urgent  period  of  the 
malarial  season,  more  than  100  times  this  number  were  employed 
in  repairing  roads  in  the  same  district. 

While  the  destruction  of  mosquitos  and  other  malarial  measures 
outside  the  fighting  zone  in  Macedonia  are  matters  of  time,  labour  and 
■expense  only,  some  of  the  worst  mosquito  haunts  lie  within  the  fighting 
zone  and  so  camiot  be  reached.  It  is  thought  that  more  could  be  done 
in  the  matter  of  choosing  favourable  sites  for  troops  not  actually  in 
the  front  line,  and  that  it  is  advisable  to  keep  a  proper  sense  of  pro- 
portion between  the  importance  of  malaria  prevention  and  that  of 
military  convenience,  as  apart  from  military  necessity.  By  obtaining 
expert  medical  advice  on  this  question  the  repayment  in  improved 
health  might  be  great,  while  the  expense  of  laying  a  pumj)  and  pipes 
or  the  carrying  of  water  by  mule  labour  is  obviously  less  than  the 
unending  cost  of  sick  men,  their  attendants  and  the  reinforcements 
necessary  to  take  their  places. 

The  usual  methods  for  destruction  of  the  adult  insect  and  for 
elimination  of  the  breeding  places  are  described.  For  killing  adults 
in  buildings  and  dug-outs  fumigation  is  suggested  with  1  lb.  sulphur 
to  500  cub.  ft.  of  space,  bm'ning  of  cresol,  or  spraying  with  a  1  per  cent, 
solution  of  formalin.  A  single  fumigation  only  deals  with  the  insects 
present  and  unless  doors  or  openings  are  screened  after  fumigation 
the  insects  will  soon  be  as  numerous  as  before.  Buildings  should  be 
searched  for  adults  about  once  a  fortnight  throughout  the  winter. 

Methods  for  protection  of  the  skin  are  described  and  the  necessity 
for  nets  both  for  sleeping  and  for  wear  after  sundown  are  insisted 
upon.  Individual  neglect  of  such  precautions  has  undoubtedly  been 
responsible  for  many  cases  of  malaria  and  should  not,  in  the  authors' 
opinion,  be  lightly  dealt  with.  A  chapter  is  devoted  to  quinine 
prophylaxis,  and  the  work  concludes  with  a  number  of  recommenda- 
tions by  which  it  is  hoped  that  even  more  thorough  and  successful 
work  can  be  carried  out  if  Macedonia  has  to  be -occupied  during  another 
summer. 

€legg  (T.).      The  Influence   of  Animals    upon  Sewage  Disposal. — 

Lancashire  &  Cheshire  Naturalist,  Darwen,  x.  no.  117,  December 
1917,  pp.  271-274. 

The  moth-fly,  Psychoda  sexpunctata,  Curt.,  abounds  in  sewage 
works  at  all  seasons,  eggs,  larvae,  pupae,  and  imagines  being  present 
simultaneously  in  the  coke  of  the  filter  beds.  The  larvae  feed  on  a 
green  alga  and  the  jelly-like  fungus  covering  the  surface  of  the  coke, 
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and  also  on  part  of  the  suspended  matter  deposited  by  the  sewage. 
During  September  and  October,  when  the  supply  of  larvae  is  at  its 
maximum,  starlings  visit  the  beds  in  large  numbers  to  feed  on  them. 
In  November,  when  the  larvae  become  less  plentiful,  a  green  alga, 
probably  Stigeoclonium,  appears  and  increases  till  March. 

The  growth  of  algae  and  fungi  interferes  w^ith  percolation,  and  pools 
of  water  stand  on  the  beds  ;  the  effluent  from  the  filters  is  remarkably 
free  from  suspended  matter,  and  larvae  may  be  found  in  the  humus 
tanks,  evidently  washed  through  the  lower  layers  of  the  coke  pile. 
Algae  and  fungi  begin  to  vanish  in  March,  and  from  March  to  May  the 
suspended  matter  in  the  effluent  from  the  sprinklers  is  increased.  As 
the  appearance  of  the  vegetable  growth  coincides  with  the  inactivity  of 
the  larvae,  so  does  its  disappearance  with  the  renewed  activity  of 
the  newly-hatched  brood,  surrounded  by  an  abundant  food  supply. 

The  presence  of  these  larvae  is  highly  beneficial,  as  more  power  is 
required  to  pump  the  sludge  during  the  period  at  which  the  alga  is 
disappearing  than  at  any  other  time,  and  if  the  fly  did  not  inhabit  the 
coke  beds  and  check  the  growths,  these  vegetable  substances  would 
choke  them. 

Earthworms  also  play  an  important  part  in  the  destruction  of 
organic  matter  in  the  filter  beds,  and  these  in  their  turn  are  attacked 
by  carnivorous  beetle  larvae,  and  also  by  birds,  whose  presence  is 
advantageous  in  controlling  the  number  of  flies,  which,  being  bred 
in  the  sewage  farm,  are  most  probably  carriers  of  disease  germs. 

Taylor    (F.    H.).      Australian    Tabanidae    [Diptera],  no.    ii. — Proc. 

Linnean  Soc.  N.S.W.,   Sydney,   xli,   no.    164,    4th   April    1917, 
pp.  746-762. 

This  paper  deals  with  the  following  Tabanids : — Diatomineura 
crocea,  sp.  n.,  Corizoneura  hurandae,  sp.  n.,  Elaphroniyia  carteri,  gen. 
et  sp.  n.,  Silvius  ater,  sp.  n.,  S.  suhlividus,  sp.  n.,  Tabmms  griseohirtus, 
sp.  n.,  T.  trypherus,  sp.  n.,  T.  griseoannulatus,  sp.  n.,  T.  australis,  sp.  n., 
T.  darwinensis,  sp.  n.,  T.  milsoni,  sp.  n.,  T.  spadix,  sp.  n.,  T.  ynastersi, 
nom.  nov.  {T.  gregarius,  Tayl.,  nee  Erichson),  and  T.  doddi,  nom.  nov. 
{T.  abstersus,  Tayl.,  nee  Walker). 

Hill  (G.  F.).  Some  Notes  on  the  Bionomics  of  the  Buffalo-fly  {Lype- 
rosia  exigua,  Meij.). — Proc.  Linn.  Soc.  N.S.W.,  Sydney,  xli,  no.  164, 
4th  April  1917,  pp.  763-768,  1  plate. 

Lyperosia  exigua  (buflalo-fly)  is  a  more  formidable  pest  to  cattle 
and  horses  in  northern  Australia  than  the  larger  and  more  voracious 
blood-sucking  flies,  owing  to  the  greater  number  of  individuals  and 
the  longer  period  of  their  seasonal  occurrence.  During  the  early  part 
of  the  wet  season  (November  and  December)  certain  Tabanids,  espe- 
cially Tabanus  nigritarsis,  Tayl,  cause  greater  annoyance  and  loss  of 
blood  than  buffalo- flies,  but  their  wounds  heal  without  showing  signs 
of  inflammation,  while  the  attacks  of  Slomoxys,  Lyperosia,  Musca  and 
other  flies  cause  characteristic  sores. 

Old  and  sickly  horses  and  cattle  are  most  commonly  attacked, 
goats  are  rarely  molested,  while  dogs,  pigs,  sheep  and  kangaroos 
appear  to  be-  immune.     The  parts  attacked  are  chiefly  the  belly, 
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brisket,  underparts  of  the  neck,  flanks  and  about  the  eyes.  Buffalos,, 
both  domesticated  and  wild  are  habitually  infested,  and  man  is. 
occasionally  bitten  while  riding  fly-infested  horses. 

This  pest  was  probably  introduced  with  stock  from  the  East  Indies 
subsequent  to  1824,  its  present  distribution  in  Australia  coinciding 
fairly  well  with  that  of  the  introduced  bufl'alos. 

The  eggs  are  laid  singly  to  the  number  of  12  to  20  in  dung  or  foul 
mud,  the  larvae,  which  emerge  in  18  to  20  hours,  burrowing  into  the 
dung,  where  they  pupate  after  3  or  4  days.  The  adults  appear  after 
a  pupal  period  of  3  to  5  days,  and  seek  their  hosts,  resting  during  the 
heat  of  the  day  and  at  night  upon  the  flanks  and  withers  of  horses, 
and  about  the  horns  of  cattle. 

Natural  enemies  of  the  fly  are  few,  insect  predators  being  chiefly 
certain  species  of  ants  that  gather  the  eggs  for  food,  especially  Solenopsis- 
geminata,  F.,  var.  rufa,  Sud.,  Iridomyrmex  delectus,  Smith,  and  Odon- 
tomachus  ruficeps,  Sm.,  var.  acutidens,  Forel.  A  more  important, 
enemy  is  a  small  Hymenopteron,  Sericophorus  relucens,  Sm.,  which 
captures  the  flies  while  feeding  or  at  rest. 

Artificial  control  over  the  immense  and  thinly-populated  grazing 
areas  would  be  obviously  impracticable,  but  the  frequent  removal 
of  manure  from  milking-pens  and  cow-yards  would  prevent  these- 
places  acting  as  sources  of  infestation. 


Chambers  (F.).  Note  on  the  Transmission  of  Animal  Trypanosomiasis 
in  Northern  Rhodesia  by  Blood-sucking  Flies  other  than  Glossina. 
— Trop.  Vet.  Bull.,  London,  v,  no.  4,  p.  222.  [Abstract  from  Vet. 
Review,  i,  no.  3,  August  1917,  pp.  222-227.] 

This  note  summarises  the  observations  and  experiments  of  a  number- 
of  authors  who  have  reported  the  occurrence  of  trypanosomiasis  in- 
Northern  Rhodesia  and  adjoining  territories  definitely  known  to  be 
free  from  tsetse-flies.  The  author  places  no  observations  of  his  own 
on  record. 

In  1908  a  chronic  disease  made  its  appearance  amongst  cattle 
grazing  on  the  northern  banks  of  the  Zambesi ;  the  disease  was  con- 
fined to  an  area  extending  from  Livingstone  to  Sesheke.  A  detailed 
reference  is  made  to  G.  E.  Owen's  manuscript  report  (1912-1913) 
showing  that  the  disease  was  caused  by  a  trypanosome  believed  to  be 
of  the  dimorjjhon  type.  Owen  regarded  the  disease  as  being  trans- 
mitted mechanically  by  means  of  Tabanidae.  Kinghorn  and  Yorke 
(1912)  recorded  a  case  of  trypanosomiasis  of  a  cow  in  a  locality  in 
North-Eastern  Rhodesia  where  no  tsetse-flies  were  found,  but 
Stomoxys  and  Tabanidae  were  common.  Hart  (1911)  similarly 
observed  cattle  aflected  with  trypanosomiasis  on  a  tsetse-free  farm 
in  the  same  district ;  Panyonia  and  Stomoxys  nigra  were  shown  to 
be  possible  transmitters.  Montgomery  and  Kinghorn  (1907)  suggested 
that  Stomoxys  calcitrans  and  Lyperosia  were  capable  of  acting  as 
carriers.  Failure  to  effect  cyclical  transmission  by  means  of 
Tabanidae  and  ticks  was  demonstrated  by  Kinghorn  and  Yorke  (1906) 
in  the  case  of  Trypanosoma  rhodesiense.  Reference  is  also  made  to 
the  failure  to  transmit  T.  gambiense  by  means  of  Stomoxys  nigra  and 
S.  calcitrans  by  Duke  (1913). 
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Jowett  (1910-11)  described  the  occurrence  of  trypanosomiasis  in 
a  tsetse-free  area  in  Portuguese  East  Africa  after  the  introduction  into 
a  herd  of  some  animals  that  had  probably  passed  through  a  tsetse 
belt.  Positive  results  were  obtained  in  one  feeding  experiment  with 
Stomoxys  and  Haematopoia.  Rogers  as  long  ago  as  1901  showed  that 
Tabanidae  were  capable  of  transmitting  T.  evansi  within  24  hours 
after  biting  an  infected  animal. 

Hicks  (J.  R.)-  The  modern  Hygiene  of  Typhus  Fever — Its  Application 
at  the  Port  of  New  York. — Amer.Jl.  Public  Health,  Boston,  Mass., 
vii,  no.  7,  July  1917,  pp.  628-630. 

The  routine  procedure  adopted  for  the  disinfection  of  typhus 
contacts  at  the  Port  of  New  York  is  based  on  the  use  of  kerosene, 
which  is  considered  to  be  the  cheapest  and  most  efficient  insecticide. 

The  immigrants  are  given  a  preliminary  bath,  using  soft  soap  and 
hot  water.  This  is  followed  by  a  petroleum  bath,  about  6  oz.  per 
patient  being  used  to  destroy  all  vermin.  The  clothes  are  disinfected 
by  steam  under  pressure  and  dried  in  vacuo. 

The  inefficacy  of  sulphur  dioxide  in  the  case  of  lice  was  proved  by 
these  insects  surviving  a  15-hour  fumigation  with  this  gas,  9  lb.  to 
200  cub.  ft.  being  used. 

Hoffman  (F.  L.).  Malaria  as  a  Factor  iu  Military  Efficiency.— 
Southern  Med.  Jl.,  Birmingha'm,  Ala.,  x,  no.  8,  1st  August  1917, 
pp.  676-678. 

Attention  is  directed  to  the  danger  of  malaria  to  armies  and  to  the 
danger  of  malaria  from  armies,  and  the  hope  is  expressed  that  the 
importance  of  economic  entomology  will  be  recognised  by  the  U.S. 
Government  in  the  planning  of  permanent  camps  and  that  medical 
entomologists  will  be  attached  to  the  Army  Medical  Service,  so  that, 
if  possible,  serious  outbreaks  of  the  disease  may  be  prevented. 

SoHNS  (J.C.F.)  &  Raden  Soetedjo.    Infectiuze  Anamie  der  Paarden. 

[Infectious  Anaemia  of  Horses.] — ■Veeartsenijkundige  Bladen  voor 
Nederlandsch-  Indie,  Batavia,  xxix,  no.  2,  1917,  pp.  141-174. 

In  August  1916  there  occurred  among  imported  Australian  horses 
a  sudden  outbreak  of  this  disease  which  is  discussed  in  detail.  Natural 
infection  in  the  Dutch  East  Indies  is  supposed  to  take  place  chiefly 
through  eating  soiled  rice-straw  bedding,  but  the  possibihty  of  infec- 
tion by  Tabanidae  is  admitted. 

Nevermann  (L.),  Miessner  (H.)  &  Weichel  (A.).  Studienreise  nach 
dem  Balkan.  [A  Study  Journey  in  the  Balkans.] — Hanover, 
M.  &  H.  Schaper,  1917,  111  pp.,  80  figs.     Price  Marks  3.50. 

This  small  volume  describes  a  journey  to  Bulgaria  and  Turkey 
undertaken  in  October  1916  at  the  request  of  the  German  Minister 
of  Agriculture  for  the  purpose  of  studying  the  contagious  diseases  of 
animals  of  these  countries  and  the  methods  employed  in  dealing  with 
them. 
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Equine  piroplasmosis,  the  only  disease  in  connection  with  which 
an  insect  vector  is  mentioned,  was  studied  at  the  Macedonian  front, 
where  it  is  said  to  occur  chiefly  from  June  to  August,  causing  death 
in  some  cases.  The  tick,  Dermacentor  venustus,  is  stated  to  have  been 
found  on  all  animals.  Horses  picketed  in  damp  locaUties  suffered 
most.  In  the  Second  Bulgarian  Army  during  the  spring  and  summer 
of  1916  out  of  1,500  horses  belonging  to  five  units  about  200  were 
affected  and  about  40  died. 

BiSHOPP  (F.  C).  Fleas  and  their  Control.— Z7.  ;S.  Dept.  Agric, 
Washington,  D.C.,  Farmers'  Bull.  897,  October  1917, 15  pp.,  5  figs. 
[Received  5th  April  1918.] 

The  subject  matter  of  this  bulletin  has  already  been  noticed  [see 
this  Review,  Ser.  B,  iv,  pp.  4,  34]. 

BiSHOPP  (F.  C),  Mitchell  (J.  D.)  &  Barman  (D.  C).  Screw-worms 
and  other  Maggots  affecting  Animals.— C/.  *S.  Dept.  Agric,  Wash- 
ington, B.C.,  Farmers'  Bull.  857,  September  1917,  20  pp.,  8  figs. 
[Received  5th  April  1918.] 

The  screw- worm  fly,  Chrysomyia  macellaria,  F.,  which  is  a  native 
of  the  New  World,  occurring  from  the  extreme  south  of  South  America 
as  far  north  as  Canada,  is  the  most  important  pest  of  cattle  and  other 
domestic  animals  in  the  south-western  United  States,  wild  deer  and 
even  human  beings  being  often  infested  also. 

The  character  of  injury  and  losses  due  to  this  pest,  together  with  an 
account  of  its  life-history  and  the  means  to  be  adopted  for  its  control, 
have  already  been  noticed  [see  this  Review,  Ser.  B.,  iii,  p.  160].  For 
destroying  the  maggots  in  a  wound  nothing  better  than  chloroform 
has  been  found.  The  dead  or  comatose  maggots  should  be  removed 
with  forceps,  the  wound  cleaned  with  5  per  cent,  carbolic  acid,  and  pine 
tar  apphed  as  a  repellent.  Tannic  acid  dusted  over  the  wound  will 
check  bleeding  and  make  it  less  attractive  to  flies.  The  former  exten- 
sive use  of  calomel  in  wounds  is  now  practically  discontinued. 

NicLOT  (— ).  A  propos  de  la  Density  Anoph61ienne,  en  MatiSre  de 
Paludlsme.  [Concerning  Anopheline  Density  in  Regard  to  Malaria.] 
C.  R.  Soc.  Biol,  Paris,  Ixxxi,  no.  5,  9th  March  1918,  pp.  271-272. 

In  this  paper,  read  at  a  meeting  of  the  Reunion  Biologique  d' Athenes, 
the  view  is  expressed  that  the  density  of  Anopheline  mosquitos  is  the 
factor  that  governs  the  incidence  of  malaria,  at  any  rate  in  the  Medi- 
terranean basin. 

The  science  of  epidemics  from  the  point  of  view  of  time  must  take 
into  account  years  of  severe  malarial  outbreak  such  as  1904  in  Algeria, 
where  the  annual  and  also  the  multiannual  Anopheline  and  malarial 
curves  are  found  to  coincide.  A  dense  Anopheline  population  is 
necessary  to  cause  malaria  on  account  of  the  small  percentage  of  infec- 
ted females,  which  explains  the  evolution  of  multiannual  outbreaks, 
though  other  factors  must  be  taken  into  consideration,  such  as  the 
relative  immunity  and  the  movements  of  the  civil  and  mihtary 
population. 

(C473)  B 
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As  regards  the  distribution  of  malaria  in  space,  centres  of  endemic 
malaria  can  be  recognised  that  are  more  circumscribed  than  the  cor- 
responding Anopheline  areas.  These  are  the  ancient  foci  of  malaria, 
now  latent,  and  are  a  standing  danger  to  the  country,  since  the  intro- 
duction of  new  reservoirs  of  the  malarial  parasite  is  all  that  is  needed 
to  restore  their  endemicity. 

Locally  the  length  of  the  cycle  varies  ;  in  ancient  Greece  it  covered 
many  years  ;  at  the  present  time  in  Macedonia  it  is  three  years.  In 
1916  malaria  appeared  late  ;  AnopheUnes  were  abundant,  appearing 
at  the  end  of  April  and  in  May,  and  malaria  died  out  late  in  the  year, 
there  being  a  slight  recrudescence  in  the  middle  of  November  due  to 
an  Anopheline  outbreak  in  October,  owing  to  the  coolness  of  the  autumn. 
In  1917,  both  Anophelines  and  malaria  appeared  late,  the  small 
numbers  of  the  former  being  correlated  with  a  mild  outbreak  of  the 
latter. 

Meniaud  (J.).  Les  Chevaux  du  Haut-S6n6gal  et  Niger.  [The  Horses 
of  Upper  Senegal  and  Niger.] — La  Vie  Agric.  et  Rur.,  Paris,  viii, 
no.  U,  6th  April  1918,  pp.  241-246. 

Of  the  chief  insect-borne  diseases  attacking  horses  in  the  Upper 
Senegal  and  Niger  regions  such  as  trypanosomiasis  and  piroplasmosis, 
the  former  is  the  most  deadly,  decimating  whole  regions  by  the  end 
of  winter,  and  each  year  causing  the  loss  of  several  hundreds  of  horses. 

Three  species  of  tsetse-fly  found  in  W.  Africa  are  able  to  convey 
infection  with  Trypanosoma  pecaudi  in  varying  degrees.  Glossina 
longipalpis  does  this  to  a  greater  extent  than  G.  tachinoides,  while 
G.  palpalis  scarcely  ever  transmits  this  trypanosome. 

The  dominant  species  of  tsetse  in  Upper  Senegal  is  G.  palpalis, 
the  examples  of  G.  tachinoides  that  are  met  with  being  everywhere 
mixed  with  it.  The  former  species  can  transmit  the  largest  number 
of  trypanosomes,  namely  sleeping  sickness,  caused  by  T.  gambiense ; 
souma,  a  disease  characterised  by  a  nasal  discharge,  caused  by  T.  cazal- 
boui ;  and  baleri,  caused  by  T.  pecaudi,  as  well  as  T.  dimorphon,  which  is 
however  only  rarely  met  with  in  Senegal,  though  it  occurs  in  Guinea 
and  the  Ivory  Coast.  Tsetse-flies  do  not  appear  to  occur  north  of 
the  14th  parallel  of  S.  latitude.  They  are  not  however  the  only 
vectors  of  animal  trypanosomiasis,  as  Stomoxys  and  Tabanids  are 
able  to  carry  the  disease  from  a  sick  to  a  healthy  animal,  and  horses 
situated  far  from  a  tsetse  area  may  thus  become  infected. 

CuRWEN  (H.).  Report  on  the  Public  Health  Division  for  the  Year  1916. 

^Zanzibar  Protectorate  Ann.  Rept.  Pub.  Health  Dept.  for  1916, 
Zanzibar,  1917,  pp.  1-25. 

The  mosquito  conditions  existing  in  Zanzibar  are  discussed  and 
have  been  dealt  with  previously  [see  this  Review,  Ser.  B,  vi,  p.  46  and 
v,  p.  147].  The  chief  mosquito-borne  diseases  are  filariasis,  which 
is  said  to  occur  in  some  30  per  cent,  of  the  native  population,  elephan- 
tiasis and  filarial  lymphangitis,  which  have  increased  within  the  town 
in  recent  years,  and  malaria.  While  no  present  records  are  any  guide 
to  the  prevalence  of  malaria  in  the  Protectorate,  owing  to  the  large 
number  of  cases  treated  by  native  doctors,  there  is  a  regular  fever 
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season  among  town  residents  ;  this  commences  towards  the  end  of 
May  and  lasts  until  about  mid-August.  Again  at  the  close  of  the 
year  there  is  an  outbreak,  lasting  perhaps  through  January  to  February. 
These  periods  correspond  to  the  two  annual  invasions  of  the  town  by 
Anophelines,  following  upon  the  rainy  seasons.  Anopheles  costalis  is 
the  common  malaria-carrier.  The  usual  preventive  measures  are 
recommended,  and  include  improvements  in  drainage  and  irrigation 
supply,  the  clearing  of  all  heavy-foliaged  trees  and  scrub,  under- 
growth, etc.,  in  gardens.  The  necessity  for  anti-mosquito  measures 
being  undertaken  during  the  first  three  months  of  each  year,  before 
the  rains  begin,  is  insisted  upon.  Various  improvements  in  town 
sanitation,  w^ater  supply  and  disposal  of  refuse  are  suggested  as 
necessary  measures  in  the  reduction  of  this  largely  preventable 
disease. 

Aders  (W.  M.).  Veterinary  Division  Report  for  1916. — Zanzibar 
Protectorate  Ann.  Rept.  Pub.  Health  Dept.  for  1916,  Zanzibar, 
1917,  pp.  26-31. 

The  usual  number  of  animals  infected  with  trypanosomiasis  and 
African  Coast  fever  have  occurred  during  the  year.  In  several 
instances  apparently  healthy  cattle  were  found  to  harbour  trypano- 
somes  in  their  blood,  the  local  form  being  included  in  the  T.  pecorum 
group.  The  author  is  of  opinion  that  this  trypanosome  is  carried  by 
Tabanids  and  not  by  Stomoxys  ;  no  species  of  Glossina  occurs.  It  is 
hoped  that  next  year  the  geographical  distribution  of  the  disease  will 
be  studied  in  those  out-districts  where  Tabanids  are  abundant. 

Aders  (W.  M.  ).  Economic  Biology.  Entomology  in  Relation  to  Public 
Health  and  Preventive  Medicine  and  Veterinary  Science. — Zanzibar 

Protectorate  Ann.  Rept.  Pub.  Health  Dept.  for  1916,  Zanzibar,  1917, 
pp.  32-37. 

During  the  year  one  Anophleine  new  to  Zanzibar  was  captured, 
namely,  Anopheles  squamosus.  Adults  have  not  been  taken  in  the  town, 
nor  were  any  of  those  captured  engorged  with  blood.  The  AnopheUne 
fauna  of  Zanzibar  now  includes  A.  costalis,  A.  funestus,  which  is  a 
dominant  species  in  certain  localities  and  may  prove  to  be  a  more 
important  carrier  of  malaria  than  A.  costalis,  A.  mauritianus  and 
A.  squamosus. 

Other  mosquitos  taken  and  identified  during  the  year  include  Culex 
perfuscus,  Edw.,  C.  insignis.  Cart.,  C.  tritaeniorhynchus,  Giles, 
Ochlerotatus  fulgens,  Edw.,  0.  adersi,  Edw.,  Emnelanomyia  incon- 
spicuosa,  Theo.,  Stegomyia  metallica,  Theo.,  S.  simpsoni,  Theo.,  and 
Eretmopodites  chrysogaster  var.  subsimplicipes,  Edw. 

C.  fafigans  occurs  in  enormous  numbers  in  cesspools,  being 
particularly  prevalent"  in  old  Arab  towns.  This  species  is  the  vector 
of  Microfilaria  bancrofti,  and,  filariasis  being  on  the  increase,  the 
extermination  of  C.  fatigans  is  a  matter  of  great  urgency.  Stegomyia 
fasciata  is  ubiquitous  and  abundant,  and  this  species  has  shown 
thoracic,  but  not  proboscis  infection  with  M.  bancrofti.  Ochlerotatus 
pembaensis  seems  to  be  confined  to  the  sea  littoral ;  a  number  were 
dissected  and  examined  for  microfilariae  with  negative  results.  Tests 
were  made  to  determine  the  effect  of  the  poisonous  leaves  of  the  shrub 
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Tephrosia  vogeli  on  mosquito  larvae  ;  all  those  placed  in  a  1  per  cent, 
solution  of  pulp  made  from  the  leaves  died  in  12  hours.  Before  this 
is  tried  on  a  large  scale,  the  effect  on  domestic  animals  must  be  tested. 

Flies  are  not  abundant  considering  the  conditions  prevailing,  though 
Musca  domestica  becomes  troublesome  at  times  in  the  residential 
part  of  the  town,  while  Chrysomyia  {Pycnosoma)  spp.  and  Sarcophaga 
spp.  are  prevalent  in  the  markets. 

Larvae  of  Chrysomyia  {Pycnosoma)  bezzianum,  Vill.,  have  been 
obtained  in  great  numbers  in  sores  from  donkey's  ears,  generally 
associated  with  suppuration. 

Bakber  (M.  a.).     Some  Observations  and  Experiments  on  Malayan 
Anopheles  with  special  Reference  to  the  Transmission  of  Malaria — 

Philip)pine  Jl.  Sci,  Manila,  xiii,  Sec.   B.,  no.  1,  January  1918, 
pp.  1-47.     [Received  22nd  April  1918.] 

This  paper  describes  experiments  on  the  capacity  of  Malayan 
Anophelines  to  transmit  malaria,  various  species  being  dealt  with. 
At  the  time  when  the  experiments  were  begun,  only  one  form  of 
A.  rossi,  Giles,  had  been  reported  from  the  Malay  Peninsula,  namely, 
A.  rossi  var.  indefinitus,  Ludl.  Among  the  material  collected  it  became 
obvious  that  there  were  two  types  present,  though  it  is  doubtful 
whether  the  typical  form  of  Malaya  may  not  be  distinct  from  A.  rossi, 
Giles,  of  India.  The  habitat  of  the  two  Malayan  forms  is  described ; 
A.  rossi  var.  indefinitus  most  frequently  occurs  in  muddy  pools 
exposed  to  the  sun,  while  the  typical  form  is  never  found  in  such 
habitats,  but  frequents  clear  pools  surrounded  with  grass  or  other 
vegetation.  In  experiments  to  determine  the  susceptibiUty  of  these 
two  forms  to  malaria,  the  typical  form  was  shown  to  be  a  much  more 
important  potential  carrier. 

A  series  of  tables  records  the  results  of  the  experiments.  It  is 
obvious  that  the  probability  of  infecting  a  mosquito  depends  on 
factors  other  than  the  number  of  gametes  present  in  the  carrier  at 
the  time  of  feeding.  The  explanation  of  the  great  variability  in  the 
infectivity  of  gamete-carriers  independently  of  the  percentage  of 
gametes  in  the  blood  is  not  apparent.  It  is  suggested  that  this  is 
due  to  a  disparity  in  numbers  of  the  sexes  of  the  gametes.  It  may  be 
also  that  in  the  presence  of  a  sufficient  number  of  both  sexes  there  is 
in  the  gametes  some  biological  factor,  not  apparent  morphologically, 
which  determines  their  fertihty.  Possibly  gametes  originating  in  the 
same  oocysts,  or  in  the  same  mid-gut,  are  less  mutually  fertile  than 
those  from  more  widely  differing  sources.  Further  data  are  necessary 
to  elucidate  this  point. 

The  author  summarises  the  conclusions  regarding  the  infectivity  of 
the  various  species  as  follows  : — 

Anopheles  ludlowi.  Much  evidence  has  been  adduced  by  Christo- 
phers and  others  indicating  that  A.  ludlowi  is  an  important  carrier 
of  malaria  in  certain  coast  regions.  The  high  percentage  of  infections 
with  ready  formation  of  sporozoites  observed  in  the  experimental 
series  described  in  this  paper,  as  well  as  the  finding  of  a  naturally 
infected  specimen  with  sporozoites  in  the  salivary  glands,  would  go 
to  confirm  the  evidence  already  obtained  regarding  the  dangerous 
character  of  this  species. 
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Anopheles  rossi.  The  comparatively,  high  percentage  of  infections 
observed  by  the  author  in  the  brackish  water  type,  var.  indefinitus, 
would  bring  this  form  under  suspicion,  although  sporozoites  are  appa- 
rently not  readily  formed.  Epidemiological  evidence  in  the  coast 
regions  of  the  Federated  Malay  States  is  at  fault,  since  this  type  of 
A.  rossi  is  there  so  commonly  associated  with  A.  ludlowi  and  A.  um- 
brosus,  both  known  carriers.  The  var.  indefinitus  collected  in  fresh 
water  shows  a  low  degree  of  susceptibility  to  experimental  infection 
and  but  little  tendency  to  formation  of  sporozoites.  Neither  experi- 
mental nor  epidemiological  evidence  indicates  that  this  species  is  an 
important  carrier.  The  typical  Anopheles  rossi,  Giles,  of  Malaya, 
shows  a  comparatively  high  percentage  of  infections  in  laboratory 
experiments,  and  sporozoites  are  readily  formed.  Further,  as  shown 
in  the  second  part  of  this  paper,  this  type  is  capable  of  infecting  man 
under  experimental  conditions.  Epidemiological  evidence  from  other 
countries,  India  in  particular,  indicates  that  A.  rossi,  Giles,  is  rarely, 
if  ever,  a  transmitter  of  malaria.  But,  as  stated  in  the  earlier  part 
of  this  paper,  there  is  some  evidence  that  the  typical  form  of  Malaya 
may  differ,  biologically  at  least,  from  A.  rossi,  Giles,  of  India.  Cer- 
tainly the  local  type  is  easily  infected  experimentally,  while  the  Indian 
type  is  reported  to  be  rather  refractory.  It  is  difficult  to  get  satis- 
factory epidemiological  evidence  in  Malaya  in  regard  to  the  type 
form,  since  it  is  there  commonly  associated  with  A.  ftdiginosus, 
A.  aconitus,  and  other  potential  carriers.  In  one  or  two  instances 
the  author  has  found  the  larva  of  the  typical  form  in  the  same  part 
of  a  lake  in  which  A.  maculatus  and  A.  karwari  were  found.  The 
immediate  vicinity  of  a  certain  extensive  breeding  place  of  the  typical 
form  near  Kuala  Lumpur  was  not  particularly  malarious,  but  the 
people  in  the  vicinity,  chiefly  Chinese,  were  in  the  habit  of  protecting 
themselves  by  means  of  bed  nets.  In  another  group  of  houses  half 
a  kilometre  away  and  situated  near  a  breeding  place  of  A.  tnacvlatus 
the  people  protected  themselves  in  a  similar  way  and  were  compara- 
tively free  from  malaria.  In  both  cases  the  population  was  relatively 
stable,  and  possibly  the  introduction  of  a  susceptible  and  less  well- 
protected  group  of  people  into  either  place  might  be  followed  by  an 
outbreak  of  malaria.  The  typical  form  showed  a  marked  avidity  for 
blood  in  feeding  experiments,  and  it  is  known  to  frequent  dwellings. 
These  characteristics,  taken  in  connection  with  the  experimental 
evidence,  would  bring  this  type  under  suspicion. 

Anopheles  unibrosas.  The  evidence  obtained  in  these  experiments, 
both  in  regard  to  the  artificially  and  naturally  infected  insects,  would 
confirm  Watson's  conclusion  that  A.  umbrosus  is  an  important  carrier 
in  Malaya.  The  susceptibility  of  this  species  under  experimental 
conditions  is  relatively  low,  but  it  may  breed  in  immense  numbers, 
and  evidence  from  laboratory  experiments,  as  well  as  from  the  con- 
dition of  adults  caught  in  nature,  indicates  that  it  is  a  relatively  long- 
lived  species.  No  exact  experiments  were  made  as  to  its  power  of 
flight,  but  adults  were  often  found  in  considerable  numbers  at  some 
distance  from  breeding  places,  so  that  it  is  probable  that  A.  umbrosus 
is  a  strong  flier. 

Anopheles  aconitus.  Stanton  and  James  have  recorded  natural 
and  artificial  infection  of  this  species.  There  were  but  small  numbers 
in  the  author's  experimental  series,  but  the  percentage  of  infections 
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was  high,  and  sporozoites  occurred  in  the  saHvary  glands.  This 
species  is  often  found  in  houses  and  readily  takes  blood.  It  may  be 
found  at  considerable  distances  from  its  breeding  places,  and  although 
a  small  mosquito,  it  is  apparently  capable  of  long  flight.  The  evidence 
goes  far  to  incriminate  this  species. 

Anopheles  kochi.  No  special  study  was  made  of  this  species,  and 
only  such  specimens  as  happened  to  be  collected  with  other  species 
were  exposed  to  gamete  carriers.  A  high  percentage  of  gut  infections 
was  obtained,  but  none  were  dissected  late  enough  to  observe  any 
formation  of  sporozoites. 

Anopheles  fuliginosus.  Stanton  reports  both  natural  and  experi- 
mental infection  of  this  species  in  specimens  collected  in  Malaya. 
The  numbers  in  the  author's  experiments  were  small,  but  in  the 
experimental  series  one-third  of  the  specimens  dissected  was  infected. 
Sporozoites  were  found  in  the  gut  only. 

Anopheles  mac}daius.  In  the  author's  series  this  species  was  largely 
used  as  a  control  of  the  susceptibility  of  other  species,  and  he  dissected 
none  late  enough  to  obtain  sporozoites.  One  gut-infected  specimen 
was  found  in  nature.  The  works  of  Watson,  Stanton,  Strickland  and 
others  have  established  the  fact  that  this  species  is  one  of  the  most 
important  carriers  in  Malaya. 

Anopheles  harwari.  The  experiments  indicate  that  this  species 
is  highly  susceptible  to  infection  under  experimental  conditions.  The 
percentage  of  gut  infections  was  high,  and  sporozoites  were  formed  in 
the  salivary  glands.  None  were  found  infected  in  nature,  but  nearly 
all  of  the  specimens  dissected  had  probably  recently  emerged.  It  is 
difficult  to  get  satisfactory  epidemiological  evidence,  since  this  species 
is  so  commonly  associated  with  A.  maculatus. 

Anopheles  barbirostris  and  A.  sinensis.  Both  "are  certainly  little 
susceptible  to  infection  experimentally.  Only  three  infected  insects 
were  obtained  in  a  large  series  of  A.  barbirostris,  and  only  one  was 
obtained  in  A.  sinensis.  Stanton  has  found  zygotes  in  A.  sinensis  in 
nature.  In  view  of  the  facts  that  these  species  may  be  infected  with 
malaria,  that  they  occur  in  large  numbers,  and  that  they  readily  visit 
houses  and  take  JDlood  from  man,  they  cannot  be  wholly  acquitted  of 
carrying  malaria,  but  the  low  percentage  of  infection  and  the  epidi- 
miological  evidence  indicate  that  neither  species  is  an  important 
carrier  in  Malaya. 

Anopheles  hunteri.  The  number  included  in  the  author's  experi- 
mental series  is  too  small  to  show  anything  further  than  that  this 
species  may  be  infected. 

In  regard  to  the  commoner  jungle  species  of  Malaya  the  author 
has  obtained  no  results  from  A.  aitkeni,  further  than  to  prove  that  it 
will  take  blood  when  exposed  to  a  carrier.  Of  those  taking  blood 
the  single  one  that  lived  long  enough  to  be  dissected  was  negative, 
but  the  larvae  had  been  long  kept  in  the  laboratory  before  they 
emerged,  and  A.  maculatus  controls  bred  under  the  same  conditions 
were  also  negative.  Anopheles  tessellatus  was  foimd  abundantly  on 
one  occasion,  both  in  jungle  and  in  pools  more  or  less  exposed  to  the 
sun,  but  there  was  no  opportunity  of  testing  them  on  a  carrier  at 
that  time.  From  a  small  lot  of  larvae  found  later,  only  two  adult 
females  were  obtained,  and  both  failed  to  take  blood. 
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In  summary,  laboratory  experiments  can  only  prove  the  suscepti- 
bility of  a  species  of  mosquito  to  malaria  under  more  or  less  artificial 
conditions  and,  in  a  large  series,  the  approximate  degree  of  suscepti- 
bility. However,  judging  from  the  agreement  of  laboratory  experi- 
ments with  other  evidence  in  the  case  of  known  carriers,  it  may  be 
concluded  that  a  high  percentage  of  infections  experimentally,  with 
the  formation  of  sporozoites  in  the  salivary  glands,  furnishes  strong 
presumptive  evidence  against  a  given  species.  The  evidence  adduced 
in  connection  with  A.  rossi  makes  it  probable  that  some  species  of 
Anopheles  may  be  readily  infected  with  malaria  parasites,  but  offer 
comparatively  unfavourable  conditions  for  their  development.  On 
the  whole,  the  experiments  included  in  this  paper  make  it  doubtful 
whether  any  common  species  of  Anopheles  in  Malaya,  with  the  possible 
exception  of  two  or  three  jungle  forms,  is  immune  to  infection  and 
can  be  wholly  acquitted  of  carrying  malaria  under  certain  conditions. 

In  experiments  to  test  the  infection  of  man  with  malaria  by  means 
of  Anopheles  rossi  there  were  unfortunately  no  infected  A.  rossi 
available  of  which  the  larvae  had  been  examined,  so  that  we  lack 
the  crucial  test  as  to  which  type  was  used  for  infecting  the  experimental 
cases.  However,  the  evidence  points  very  strongly  to  the  typical 
form  being  the  one  concerned. 

The  results  are  shown  in  tables.  The  evidence  seems  clear  that 
these  experimental  cases  were  infected  with  malaria  as  the  result 
of  exposure  to  A.  rossi  infected  in  the  laboratory.  The  possibility 
of  a  relapse  from  a  former  infection  must  be  always  taken  into  account 
in  such  experiments  when  performed  in  a  malarious  country.  But 
that  such  relapses  should  follow  exposure  to  infected  mosquitos  in 
two  cases,  one  occurring  fourteen  and  the  other  seventeen  days  after 
exposure,  would  be  a  remarkable  coincidence  indeed,  especially,  in 
view  of  the  fact  that  both  patients  experimented  upon  had  been  known 
to  be  free  from  fever  many  days  before  the  tests  and  that  both  showed 
the  same  type  of  parasite  as  that  which  infected  the  mosquitos. 

It  also  seems  clear  that  a  single  individual  of  A.  rossi  may  infect 
at  one  exposure.  The  fact  that  the  case  that  received  sporozoites 
from  two  infected  mosquitos,  and,  presumably,  the  larger  dose, 
showed  an  earlier  appearance  of  parasites  and  the  more  marked 
symptoms  may  be  only  a  coincidence,  but  it  is  worthy  of  note.  One 
can  do  httle  more  than  guess  at  the  number  of  sporozoites  injected 
by  a  single  mosquito,  but  judging  from  the  number  of  sporozoites 
found  at  dissection  after  feeding  on  the  experimental  cases  and 
comparing  with  the  numbers  observed  in  the  salivary  glands  of  many 
infected  mosquitos  of  the  same  species,  one  would  say  that  the  effective 
number  is  a  matter  of  hundreds  rather  than  of  thousands,  and  more 
probably  a  matter  of  scores. 

These  experimental  cases  serve  well  to  show  the  great  variety  of 
manifestations  observable  in  subtertian  malaria. 


Interim  Report  of  the  War  Office  Committee  for  the  Study  of  Trench 
Fever. —  JZ.  R.A.M.C,  London,  xxx,  no.  3,  March  1918, 
pp.  351-353. 

This  paper  records  experiments  undertaken  by  the   War   Office 
Committee  for  the  purpose  of  determiDing  the  role  of  the  louse  in  the 
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transmission  of  trench  fever.  Lice  bred  from  clean  stock  in  England 
were  fed  at  intervals  on  febrile  and  afebrile  trench  fever  patients 
in  all  stages  of  the  disease  who  had  been  sent  over  from  France. 
The  lice  were  then  placed  upon  two  healthy  individuals  who  had 
not  been  in  France  nor  contracted  trench  fever.  Although  the  lice 
were  fed  freely  in  this  way  daily  for  one  month,  no  fever  developed 
in  either  person.  As  these  individuals  had  purposely  refrained  from 
scratching  the  skin,  infection  by  means  of  excreta  or  crushed  bodies 
of  the  lice  was  to  a  large  extent  excluded.  Several  more  individuals 
having  volunteered  for  experimental  purposes,  a  small  area  of  skin 
in  these  cases  was  lightly  scarified  and  a  small  quantity  of  the  dried 
excreta  taken  from  the  boxes  of  hce  which  had  fed  on  trench  fever 
cases  was  rubbed  in.  In  every  one  of  the  cases  so  treated  a  typical 
attack  of  trench  fever  occurred  after  an  incubation  period  of  several 
days.  A  small  quantity  of  blood  taken  from  one  of  these  cases  and 
inoculated  into  a  healthy  individual  produced  the  fever  after  an 
incubation  period  of  5  days. 

The  fact  that  the  bite  alone  of  the  infected  louse  does  not  produce 
trench  fever,  but  that  when  the  excreta  taken  from  such  lice  is 
scratched  into  the  skin  fever  supervenes,  is  of  great  importance  in 
view  of  the  prevention  of  the  disease.  It  also  explains  cases  of  trench 
fever  occurring  in  wounded  men  who  may  have  had  no  lice  on  them 
for  some  weeks,  as  the  dried  excreta  blown  on  to  a  raw  surface  would 
give  rise  to  the  disease.  It  is  found  that  lice  will  readily  leave  a  fever 
case  and  pass  to  an  individual  with  normal  temperature  when  such 
are  available.  Experiments  are  now  in  progress  with  the  excreta  of 
normal  hce,  to  determine  whether  the  disease  is  carried  from  man  to 
man  by  lice  or  merely  from  louse  to  man.  These  conclusions  confirm 
the  necessity  for  a  very  determined  campaign  against  the  louse  in 
order  to  eliminate,  or  at  least  reduce,  the  incidence  of  a  fever  which 
has  greatly  weakened  our  man  power  at  the  front. 


LEGISLATION. 

An  Ordinance  to  amend  the  Gilbert  and  Ellice  (Quarantine)  Regulation 
1909.— iVo.  6  of  1917,  Gilbert  &  Ellice  Islands  Colony,  Suva,  Fiji, 
25th  July  1917.     [Received  4th  June  1918.] 

By  the  terms  of  this  Ordinance  the  Health  Officer  of  the  Gilbert 
and  Ellice  Islands  Colony  is  empowered  to  demand  of  any  passenger 
arriving  from  any  vessel  that  has  come  from  or  called  at  any  place 
or  port  in  Samoa  a  certificate  in  writing  not  more  than  seven  days  old 
at  the  time  of  the  departure  of  such  vessel  from  such  port  or  place, 
under  the  hand  of  a  duly  qualified  medical  practitioner,  to  the  effect 
that  the  person  presenting  the  certificate  was,  at  the  date  thereof, 
free  from  microfilaria.  Any  passenger  failing  to  produce  such  a  certi- 
ficate may  be  prohibited  from  landing.  The  owner  or  master  of  any 
vessel  bringing  a  passenger  from  Samoa  without  such  a  certificate  is 
liable  on  conviction  to  a  fine  not  exceeding  twenty-five  pounds.  [See 
also  this  Review,  Ser.  B,  iii,  p.  192.] 
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Secretaries  of  Societies  and  Editors  of  Journals  willing  to  exchange 
their  publications  with  those  of  the  Bureau,  are  requested  to  com- 
municate ^'ith  the  Assistant  Director. 

The  Subscription  to  the  Review  is  12s.  per  annum,  post  free ;  or 
the  two  series  may  be  taken  separately.  Series  A  (Agricultural) 
being  8s.,  and  Series  B  (Medical  and  Veterinary),  5s.  per  annum. 

All  orders  and  subscriptions  should  be  sent  direct  to  the  Assistant 
Director,  Imperial  Bureau  of  Entomology,  89,  Queen's  Gate,  London, 
S.W.  7.  or  through  any  bookseller* 
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Weight  (Major  R.E.).  The  Distance  Mosquitos  can  Fly. — Jl.  Bombay 
Nat.  Hist.  Soc,  Bombay,  xxv,  no.  3,  15th  January  1918, 
pp.  511-512. 

The  author  records  the  fact  that  swarms  of  Anopheles  (Cellia) 
pulcherrimus  appeared  on  a  hospital  ship,  when  lying  ofi  Shatt-el- 
Arab,  15|  miles  from  the  nearest  land.  Not  a  single  mosquito  had 
been  noticed  on  the  voyage  from  Bombay,  and  a  search  revealed  no 
breeding  place  on  board. 

LuTz  (A.).  Terceira  Contribuicao  para  o  Conhecimento  das  Especies 
brazileiras  do  Genero  Simulium.  0  Pium  do  Norte  {Simulium 
amazonicum).  [A  third  Contribution  to  the  Knowledge  of  the 
Brazilian  Species  of  the  Genus  Simulium:  S.  afnazonicum.]  — 
Meni.  Inst.  Oswaldo  Cruz,  Rio  de  Janeiro,  ix,  no.  1,  1917,  pp.  63- 
67,  1  plate. 

This  paper  re-describes  Simulium  amazonicimi,  Goeldi,  of  which 
S.  exiguum,  Lutz,  S.  minusculum,  Lutz,  and  S.  nitidum,  Malloch,  are 
now  considered  to  be  synonyms.  The  females  are  sometimes  very 
eager  for  blood  and  attack  man,  especially  canoe  travellers  on  streams 
with  many  cataracts  ;  in  the  case  of  those  on  horseback,  the  horse 
is  preferred.  *S.  amazonicum  is  sometimes  met  with  in  small  numbers 
by  night,  being  attracted  by  hght.  It  is  widely  distributed  in  the 
Amazon  region  in  places  where  there  are  cataracts  and  in  the  basins 
of  the  Sao  Francisco  and  Prata  Rivers.  It  breeds  in  the  cataracts, 
but  the  adults  are  able  to  travel  considerable  distances.  This  fact 
and  the  large  numbers  found  in  certain  places  indicate  that  the  females 
are  long-lived.  On  the  S.  Francisco  river  the  author  found  many 
la^rvae  and  pupae  of  this  species  on  a  plant  resembHng  Ligea.  The 
pupae,  collected  at  night-fall  and  kept  damp,  yielded  on  the  following 
morning  specimens  of  both  sexes. 

Lutz  (A.).     Contribuicoes  ao  Conhecimento  dos  Oestrideos  brazileiros. 

[Contributions  to  the  Knowledge  of  BraziUan  Oestrinae.] — Metn. 
Inst.  Oswaldo  Cruz,  Rio  de  Janeiro,  ix,  no,  1,  1917,  pp.  94-112, 
3  plates. 

The  author  prefaces  these  notes  by  stating  his  agreement  with  the 
view  that  the  Oestrinae  should  be  treated  as  a  sub-family  of  the 

MUSCIDAE. 

A  key  is  given  to  the  genera  observed  in  Brazil  together  with  the 
following  list  of  South  American  species  : — From  French  Guiana, 
Cuterebra  ephippium,  Latr,  From  Patagonia,  C.  patagona,  Guer. 
From  South  America,  C.  tnegastoma,  Brauer.  From  Trinidad,  C.  fune- ' 
bris,  Aust.  From  Argentina  and  Brazil,  Rogenhofera  grandis,  Guer. 
From  Brazil,  Cuterebra  apicalis,  Guer.  {analis,  Macq.),  C.  cayennensis, 
Macq.,  C.  rufiventris,  Macq.,  C.  nigrocincta,  Aust.,  C.  sarcophagoides, 
sp.  n.,  C.  nigricans,  sp.  n.,  C.  infulata,  sp.  n.,  C.  schmalzi,  sp.  n., 
Rogenhofera  trigonocephala,  B.,  R.  dasypoda,  B.,  Pseudogametes  her- 
manni,  B.,  P.  semiatra,  Wied.,  Dermatobia  cyaniventris,  Macq.,  and 
Gastropikilus  asininus,  B. 

The  paper  concludes  with  notes  on  the  parasitic  habits  of  the 
American  Oestrinae.     Dermatobi»  hominis  is  of  wide  distribution. 
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Cattle  suffer  most  from  its  attack  and  hunting  dogs  less  severely. 
Man  is  seldom  attacked  ;  horses  are  almost  immune  and  mules  slightly 
less  so.  In  the  case  of  the  other  indigenous  species  parasitism  is 
limited  to  rodents.  Only  a  few  Brazilian  rodents,  chiefly  Muridae, 
are  affected.  The  larger  kinds,  such  as  the  capybara  and  introduced 
species  of  Muridae,  seem  immune.  Among  many  thousand  of 
Mus  decmnanns  examined  none  were  parasitised,  while  among  a  few 
specimens  of  other  rats  two  harboured  HolocJiilus  vulpinus.  Gener- 
ally speaking  females  seem  to  predominate  among  the  species  of 
Cuterehra  and  Dermatobia.  The  contrary  obtains  in  the  case  of 
Pseudogametes,  though  not  to  a  very  marked  degree  in  P.  semiatra. 

As  regards  the  habits  of  Dermatobia,  it  is  confirmed  that  this  fly 
sucks  liquids  with  its  proboscis.  It  does  not  appear  to  mate  during 
the  first  few  days  after  emergence.  The  eggs  seem  to  be  laid  direct 
on  blood  or  sweat-sucking  insects,  such  as  Anthomyia  and  not  neces- 
sarily on  mosquitos  such  as  Janthinosoma  lutzi.  Typical  larvae  of 
Dermatobia  have  been  hatched  from  eggs  taken  from  the  left  side  of 
the  abdomen  of  a  small  male  of  Synthesiomyia  brasiliana,  B.  &  Berg. 
These  larvae  preferred  the  dry  skin  of  a  dog  to  the  human  skin. 

The  author  also  records  Oestrus  ovis  from  Rio  de  Janeiro  and 
neighbouring  States.  It  is  not  confined  to  the  cool  mountainous 
zones,  but  is  also  found  in  the  tropical  regions. 

Chatton  (E.).  Observations  et  Experiences  faites  i  Gabes  sur  le,Ver 
de  Guin6e.  Preuve  exp6rimentale  de  I'lnfestation  des  Cyclops  par 
Voie  intestinale.  [Observations  and  Experiments  made  at  Gabes 
on  the  Guinea  Worm.  Experimental  Proof  of  the  Infestation  of 
C^c^o^s  through  the  Digestive  Tract.  1 — Arch.  Inst.  Pasteur,  Tunis, 
X,  no.  3,  March  1918,  pp.  158-169. 

While  it  does  not  seem  Hkely  that  carriers  of  the  Guinea  worm 
among  the  native  troops  can  infect  the  waters  of  the  south  Tunisian 
oases  with  the  larvae  of  this  parasite,  it  is  recommended,  in  view  of 
the  customs  of  the  inhabitants  of  these  oases,  that  such  carriers 
should  be  isolated  and  subjected  to  treatment.  The  mode  of  infesta- 
tion of  its  diiferent  invertebrate  hosts  by  the  worm  is  described.  In 
the  case  of  Cyclops  the  larvae  are  ingested  passively,  the  badly- wounded 
ones  dying  and  being  digested,  others  penetrating  through  the  digestive 
wall  into  the  general  cavity.  Larvae  are  similarly  ingested  by  Cypris 
and  by  Culex  larvae,  with  even  less  immediate  damage,  but  they 
cannot  pass  into  the  general  cavity  of  these  hosts  and  pass  through 
the  alimentary  canal  alive. 

Sop  ARK  AR  (M.  B.).     A  Trematode  Parasite  of  Anopheline  Mosquitos. — 

Indian  Jl.    Med.  Research,   Calcutta,   v,   no.   3,  January   1918, 
pp.  512-515.     [Received  25th  April  1918.] 

The  resemblance  of  the  recently  described  Trematode  parasite  in 
Anopheline  mosquitos  [see  this  Review,  Ser.  B,  vi,  p.  2]  to  similar 
encysted  Trematodes  found  by  the  author  on  the  fins  of  certain  fresh- 
water fish,  as  well  as  in  the  bodies  of  snails,  chiefly  Planorbis  exustus, 
led  him  to  attempt  to  develop  these  encysted  forms  in  mosquitos 
by  artificial  infection. 
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As  a  result  of  these  experiments  it  was  found  possible  artificially 
to  infect  Anopheline,  and  to  a  less  extent,  Culicine  mosquitos  with 
these  encysted  parasites,  which,  however,  did  not  undergo  any  marked 
development  in  this  host.  Developmental  forms  occur  in  certain 
fresh-water  fish  that  have  become  infected  either  naturally  or  arti- 
ficially. ■  The  fully-mature,  egg-laying  stage  has  not  yet  been  met 
w^ith,  but  it  probably  occurs  in  some  aquatic  bird  that  feeds  on  the 
infected  fish.  The  structure  of  the  adult  stage  of  the  parasite  as 
developed  in  the  fish  shows  that  it  closely  resembles  a  CUnostomtim 
of  the  family  Fasciolidae  ;  the  exact  species,  however,  has  yet  ta 
be  determined. 

Cragg  (F.  W.).  The  Mouth-parts  of  Ochromyia  jejuna,  a  Predaceous 
Muscid. — Indian  Jl.  Med.  Research,  Calcutta,  v,  no.  3,  Januarv 
1918,  pp.  516-522,  1  plate.     [Received  25th  April  1918.] 

Ochromyia  jejuna  is  a  large  Dipteron,  common  in  Madras,  and  pro- 
bably in  most  parts  of  India  during  the  hot  weather.  This  fly  has  been 
recorded  as  attacking  swarming  Termites,  but  at  Pusa  its  attention 
seems  to  be  confined  to  ants.  These  it  attacks  when  they  are  trans- 
ferring their  larvae  from  one  place  to  another. 

This  predaceous  habit  accounts  for  the  modification  of  the  mouth- 
parts,  which  are  remarkable  for  the  specialisation  of  the  proboscis  to 
function  as  a  prehensile  organ  and  for  the  size  and  development  of  the 
dental  armature. 

The  life-history  of  the  fly  is  unknow^n,  but  in  view  of  its  predaceous 
habits  and  the  similarity  of  its  mouth-parts  to  those  of  the  blood- 
sucking Diptera,  its  close  relationship  to  Auchmeromyia  luteola,  which 
is  a  blood-sucker  in  the  larval  stage,  is  of  interest. 

MiTTER  (J.  L.).  Note  on  the  Method  of  Feeding  of  Corizoneura 
(Pangonia)  longirostris,  Hardwick,  with  a  Description  of  the  Mouth- 
parts. — Indian  Jl.  Med.  Research,  Calcutta,  v,  no.  3,  January 
1918,  pp.  523-528,  1  plate.     [Received  25th  April  1918.] 

Another  paper  on  this  subject  has  recently  been  noticed  [see  this 
Review,  Ser.  B,  vi,  p.  99]. 

The  conclusions  here  arrived  at  are  : — That  the  female  of  Pangofiia 
(Corizoneura)  longirostris  is  a  blood-sucker  as  well  as  a  flower-feeder. 
The  labium  is  not  utilised  in  the  sucking  of  blood.  The  insect  requires 
to  settle  upon  its  host  in  order  to  pierce  the  skin  and  suck  blood. 

Aw  ATI  (P.  R. ).     A  New  Larviparous  Philaematomyia  {Philaematomyia  .  , 

indica,  sp.  n.). — Indian  Jl.   Med.   Research,  Calcutta,  v,  no.   3,  \ 

January  1918,  pp.  529-539,  6  plates.    [Received  25th  April  1918.] 

Philaematomyia  indica,  sp.  n.,  described  in  this  paper  is  the  first 
larviparous  species  of  the  genus  to  be  recorded.  Being  a  rare  fly  it  has 
not  yet  been  proved  to  be  a  true  blood-sucker,  as  have  P.  crassirostris 
{insignis)  and  P.  gurnei,  though  the  structure  of  its  mouth-parts  renders 
this  probable.  The  larvae  are  deposited  in  fresh  cow  dung,  within 
pupation  occurs  after  four  or  five  days,  the  fly  emerging  seven  days 
which  later. 

A  key  to  the  genus  is  given,  based  on  the  form  of  the  genital  armature. 

(C480)  a2 
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Baoot  (A.  W.)  &  Lloyd  (L).  Destruction  of  Nits  of  the  Clothes  Louse 
by  Solutions  of  Cresol-soap  Emulsion  and  Lysol. — Brit.  Med.  Jl., 
London,  no.  2991,  27th  April  1918,  pp.  479-480. 

A  precautionary  measure  frequently  adopted  at  baths  and  wash- 
houses  where  the  clothes  of  infected  troops  are  treated  to  rid  them 
of  lice  consists  in  steeping  infected  garments  in  a  vat  containing 
solutions  of  cresol-soap  emulsion.  Experiments  to  determine  the 
strength  of  the  solution  and  the  period  of  immersion  necessary  to 
destroy  the  eggs  of  Pediculus  hnm,anus  have  established  the  fact  that 
steeping  for  20  minutes  in  a  2  per  cent,  solution  of  either  lysol  or 
cresol  soap  is  quite  effective,  provided  that  the  temperature  is  not  below 
50°  F.  [10°  C.].  It  must  be  noted  however  that  hot  water  or  dry 
heat  at  131°  F.  [55°  C]  destroys  both  eggs  and  active  lice  within  30 
minutes,  even  when  protected  by  a  covering  of  khaki  cloth,  while  if 
the  temperature  is  raised  to  140"  F.  [60°  C]  15  minutes  suffice.  Hence, 
if  the  garments  are  subjected  to  the  above  temperatures  and  periods 
during  washing  or  drying,  the  use  of  chemical  solutions  is  unnecessary, 
and,  conversely,  if  chemical  solutions  are  used,  temperatures  so  high 
as  the  above  for  washing  or  drying  are  equally  superfluous. 

Further  experiments  are  needed  to  prove  whether  solutions  of 
cresol-soap  emulsion  and  lysol  degenerate  in  their  effectiveness 
against  the  eggs  of  lice  in  the  same  way  as  they  do  against  bacteria, 
owing  to  the  presence  of  organic  matter  with  which  they  become 
charged  during  use. 


HoLBOROw  (A.  G.).  The  RestraiMing  Influence  of  Cyanide  upon 
Oxidation  in  Arsenical  Dips. — RJwdesia  Agric.  Jl.,  Salisbury,  xiv, 
no.  6,  December  1917,  pp.  733-737. 

This  paper  records  research  work  undertaken  with  the  object  of 
preventing  oxidation  of  arsenical  dipping  solutions,  in  the  course  of 
which  sodium  arsenite  is  changed  into  sodium  arsenate,  a  substance 
having  only  about  one-half  the  tick-killing  power  of  the  arsenite. 
One  very  practical  method  of  preventing  oxidation  is  to  agitate  the 
solution  constantly  by  passing  cattle  through  it  at  regular  and  fre- 
quent intervals.  The  cause  of  the  oxidation  however  is  not  explained. 
It  is  evidently  not  spontaneous,  for  solutions  of  arsenic  can  be  kept 
in  the  laboratory  for  over  a  year  without  any  material  change.  It 
has  been  stated  that  micro-organisms  play  an  important  part  in  the 
process  of  oxidation,  but  the  results  of  the  author's  experiments, 
given  in  a  series  of  tables,  do  not  bear  out  this  view.  Various  disin- 
fectants were  tried,  including  formalin,  corrosive  sublimate,  carbolic 
acid  and  boric  acid,  but  all  failed  to  arrest  the  oxidation.  Other 
methods  tried  for  arresting  the  action  of  possible  micro-organisms 
include  sterilisation  in  an  autoclave,  boiling  for  half  an  hour,  and  pass- 
ing the  original  dipping  fluid  through  a  bacterial  filter.  It  was  found 
that  while  cyanide  does  not  completely  arrest  oxidation,  the  addition 
of  as  little  as  0"005  per  cent,  of  potassium  cyanide  permitted  an 
increase  of  oxidation  of  only  13  per  cent.,  whereas  the  untreated  dip 
showed  an  increase  of  83  per  cent,  of  oxidation  in  11  days. 
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CoGAN  (E.  S.).     Some  Phases  of  Applied  Entomology  in  South  Africa. 

— S.  African  Jl.  Science,   Capetown,  xiv,  no.  6,  January  1918, 
pp.  260-262. 

In  the  course  of  his  remarks  on  this  subject  [see  this  Review,  Ser.  A, 
vi,  p.  276],  the  author  points  out  the  ample  opportunities  for  the 
entomologist  in  South  Africa  in  the  realm  of  humanity.  The  country 
is  faced  with  a  great  number  and  variety  of  insect-borne  diseases, 
many  of  which  are  tropical  in  origin.  The  development  of  modern 
civilisation  in  the  continent  is  closely  related  with  the  progress  of 
knowledge  of  insects  and  disease.  An  eminent  American  entomolo- 
gist is  quoted  as  remarking  that  the  reclamation  of  Central  Africa  is 
a  problem  which  the  entomologist  must  solve.  It  is  this  phase  of 
applied  entomology  that  the  author  considers  the  most  important 
so  far  as  South  Africa  is  concerned. 

Bevan  (L.  E.  W).     Report  of  the  Government  Veterinary  Bacteri- 
ologist   for    the    Year    1916,  Southern    Rhodesia. — 17    pp.   MS. 

[Abstract  from  Trop.  Vet.  Bull,  London,  vi,  no.  1,  30th  March 
pp.  48-63.] 

Losses  owing  to  plasmoses  of  cattle  have  been  largely  reduced 
owing  to  the  system  of  frequent  dipping,  but  the  dipped  areas  in  the 
country  are  still  far  exceeded  by  those  where  the  principle  is  not 
carried  out,  and  ticks  and  the  diseases  transmitted  by  them  are 
prevalent.  Until  the  system  becomes  universal,  there  remains  the 
necessity  for  a  satisfactory  method  of  inoculation  for  the  protection 
of  imported  bulls  exposed  on  infected  ground  and  of  young  stock 
born  upon  tick-free  farms,  in  order  that  they  may  be  disposed  of  with 
safety  beyond  the  limit  of  such  areas.  The  cost  of  importing  experi- 
mental animals  from  countries  free  from  the  disease  has  handicapped 
investigation  in  this  direction. 

An  outbreak  of  disease  among  pigs,  which  caused  many  fatalities, 
was  found  to  be  due  to  trypanosomes  of  the  T.  pecorum  group.  Although 
the  region  where  the  disease  occurred  has  long  been  infested  with 
Glossina  morsitans,  no  tsetse-fly  had  ever  been  encountered  in  the 
particular  area  where  the  outbreak  occurred,  and  it  was  feared  that 
the  disease  might  be  transmitted  by  biting  flies  other  than  tsetse, 
or  by  some  other  means.  Experiments  with  some  of  the  animals  in 
the  laboratory  showed  that  the  disease  could  easily  be  transmitted 
from  pig  to  pig  by  artificial  inoculation  of  small  quantities  of  blood, 
giving  rise  to  a  disease  that  proved  fatal  in  less  than  30  days.  Sick 
and  healthy  animals  were  kept  together  and  were  continually  attacked 
by  swarms  of  Stomoxys,  which  passed  from  one  to  the  other.  Never- 
theless no  infection  of  healthy  animals  occurred  except  by  means 
of  the  syringe.  While  cattle  in  this  district  have  been  treated  for 
tr}^anosomiasis  with  large  doses  of  antimony  and  arsenic,  these  drugs 
could  not  be  applied  to  pigs  ;  a  substitute  was  found  in  a  combination 
of  emetic  and  arrhenal,  though  it  is  feared  that  a  complete  cure  was 
not  effected,  but  merely  a  state  of  tolerance  produced,  so  that  the 
treated  animals  lived  in  apparent  health  until  adverse  conditions 
reduced  their  resistance  and  the  trypanosome  reasserted  itself. 

The  appearance  of  T.  brucei  var.  rhodesiense  in  donkeys  working 
at  the  junction  of  the  Umfuli  and  Umnyati  rivers  indicates  that  this 
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form  of  infection  is  more  widely  distributed  than  was  supposed, 
and  in  view  of  the  possible  transmission  of  the  parasite  to  man  by 
G.  morsitans  and  the  invariably  fatal  disease  following,  experiments 
were  conducted  with  remedies  for  which  success  had  been  claimed  by 
workers  in  European  laboratories.  Antimony  oxide  proved  very 
disappointing,  while  the  use  of  tartar  emetic,  though  beneficial,  was 
difficult  of  application  and  liable  to  cause  local  injuries  in  the  animals 
treated  with.  it. 

Report  of  Committee  of  Enquiry  on  African  Coast  Fever,  Quarter-Evil 
and  Epizootic  Diseases  of  Cattle. — Salisbury,  Southern  Rhodesia, 
26th  October  1917,  38  pp.     [Received  20th  May  1918.] 

One  of  the  chief  objects  of  the  Committee  was  to  investigate  and 
report  upon  the  origin  and  circumstances  attending  recent  outbreaks 
of  African  coast  fever,  but  the  Commissioners  were  unable  to  establish 
anything  approaching  definite  proof  as  to  their  cause.  The  question 
of  adequate  measures  to  prevent  and  suppress  the  disease  resolved 
itself  mainly  into  tick  eradication  by  enforcement  of  dipping  regula- 
tions with  dips  maintained  at  efficient  strength.  It  was  unanimously 
agreed  that  the  adoption  of  general  dipping  would  be  of  the  greatest 
advantage.  Consideration  was  given  to  the  best  methods  of  main- 
taining dips  at  the  necessary  strength  for  kiUing  the  transmitting 
agents  of  African  coast  fever.  Dipping  at  seven-day  intervals  was 
believed  to  be  sufficient  to  kill  off  all  ticks  that  are  vectors  of  the  disease. 
The  means  of  providing  financial  help  for  the  erection  of  dipping 
tanks  were  discussed,  together  with  the  fees  to  be  levied  on  natives  for 
their  use.  An  Ordinance  was  proposed  in  which  it  was  recommended 
that  all  owners  of  cattle  in  areas  in  which  the  "  Compulsory  Dipping 
Ordinance  of  1914  "  is  in  force,  and  from  and  after  a  date  to  be  fixed 
by  the  administrator,  all  owners  of  cattle  in  areas  other  than  tem- 
porarily exempted  native  reserves  should  be  required  to  clean  their 
cattle.  A  scale  of  penalties  for  being  in  possession  of  tick-infested 
cattle  is  laid  down. 

In  an  appended  report  by  L.  E.  W.  Bevan,  Government  Veterinary 
Bacteriologist,  the  necessity  for  veterinary  research  in  Southern 
Rhodesia  is  urged.  It  is  pointed  out  that  as  the  future  prosperity 
of  Rhodesia  is  considered  to  depend  chiefly  upon  the  progress  of  the 
pastoral  industry,  the  present  state  of  affairs  in  this  respect  is  very 
unsatisfactory,  owing  to  epizootics  such  as  African  coast  fever  and 
others,  that  have  decimated  the  herds.  Research  on  these  problems 
is  an  unquestionable  necessity,  and  the  authorities  should  be  on 
their  guard  against  importing  disease  from  the  outside. 

Jack  (R.  W.).  Tsetse  Fly  Investigations :  Visit  to  Melsetter  District 
and  Portuguese  East  Africa. — MS.  from  Colonial  Office,  dated 
21st  January  1918.     [Received  13th  June  1918.] 

This  paper  records  observations  made  in  the  course  of  a  journey 
undertaken  to  determine  the  incidence  of  tsetse-fly  in  relation  to 
trypanosomiasis  among  cattle  in  the  Melsetter  District  and  Portuguese 
East  Africa.  A  belt  of  tsetse-fly,  in  which  Glossina  brevipalpis,  Newst., 
and  G.  pallklipes,  Aust.,  occur,  extends  along  the  border  in  Portuguese 
territory  from  about  10  miles  south  of  Spungabera  to  the  Lusitu 
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Eiver  and  probably  beyond  it.  This  belt  is  very  lightly  infested. 
Cases  of  trypanosomiasis  amongst  cattle  on  farms  in  the  Melsetter 
district  are  apparently  due  to  an  incursion  of  fly  from  this  belt  up  the 
wooded  river  valleys  during  the  summer  months.  It  is  suggested  that 
infection  might  be  avoided  by  using  the  grazing  on  the  eastern  side 
of  the  farms  during  the  winter  and  by  moving  the  cattle  to  the  western 
side  for  the  summer.  The  transference  should  be  made  before  the 
commencement  of  the  rains.  There  is  no  danger  of  an  extensive 
invasion  of  this  portion  of  the  Melsetter  district  by  tsetse.  The 
Lusitu  valley  is  sufficiently  wooded  in  many  places  to  become  a  perma- 
nent fly-belt  for  some  miles,  but  owing  to  scarcity  of  game,  except 
bushbuck,  along  this  well  populated  river,  the  suitability  of  conditions 
there  is  doubtful.  The  fly  has  apparently  been  spreading  slowly 
westward  during  recent  years  and  it  is  probable  that  the  infestation 
of  the  country  near  the  Rhodesian  border  will  become  intensified 
year  by  year,  if  conditions  remain  as  at  present.  It  is  considered  that 
the  best  protection  against  the  fly  would  be  the  clearing  of  the  forest 
from  and  in  the  neighbourhood  of  the  affected  farms.  There  is  at 
present  no  danger  of  an  invasion  of  Rhodesian  territory  by  fly  moving 
up  the  Sabi  river  valley. 

Hesse  (E.).  Gaulleryella  anophelis,  sp.  n.,  Schizogr6garine  Parasite  des 
Larves  d' Anopheles  bifurcatus,  L.  [Cmdleryella  anophelis,  sp.  n., 
a  Schizogregarine  Parasite  of  the  Larvae  of  Anopheles  bifur- 
catus, L.] — C.R.  Hebdoni.  Acad.  Sci.,  Paris,  clxvi,  no.  14,  8th 
April  1918,  pp.  569-572. 

About  fifteen  per  cent  of  the  larvae  of  Anopheles  bifurcatus,  L., 
collected  by  the  author  from  the  immediate  neighbourhood  of  Grenoble 
were  found  to  be  parasitised  by  a  new  species  of  Schizogregarine. 
This  organism,  which  so  closely  resembles  Caulleryella  aphiochaetae, 
Keilin,  as  to  be  included  in  the  same  genus  under  the  name  C.  anophelis, 
is  distributed  throughout  the  entire  length  of  the  mid-gut.  In  the 
same  host  free  sporozoites  are  found  side  by  side  with  ripe  cysts  and 
gregarines  in  all  stages  of  development. 

Blau  ( — ).     Die  planmassige  Insektenbeliampfung  bei  den  Russen. 

[The   Campaign  against  Insects  in  Russia.] — Zeitschr.f.  Hyg.  u. 
Infektionskr.,  Leipzic,  Ixxxiii,  no.  3,  3rd  May  1917,  pp.  343-382. 

This  article  is  mainly  composed  of  notices  of  measures  against 
insects  as  practised  and  recommended  not  only  in  Russia  but  in 
Germany  and  elsewhere.  As  a  measure  against  lice  Carpathian 
herdsmen  dip  their  linen  in  melted  butter,  which  is  supposed  to  act 
mechanically  by  preventing  the  deposition  of  the  eggs.  An  insecticide 
recommended  is  a  solution  containing  65  parts  of  naphtha  soap  and 
35  parts  of  cresol.  This  is  used,  diluted  to  10  per  cent,  strength,  for 
rinsing  linen. 

Takatsuki  (A.).  An  Essential  Property  of  Petroleum  for  Mosquito 
Control. — Kyoto  Igaku  Zassi,  Kioto,  xiv,  no.  7,  November  1917. 
[Japanese  Text ;  Author's  Summary  p.  84.] 

As  a  result  of  experiments  with  petroleum  (kerosene,  light  and 
heavy  oils)  in  the  destruction  of  various  species  of  Culicines  in  their 
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larval  and  pupal  stages,  it  is  stated  that  the  cause  of  death  is  not  a. 
simple  mechanical  suffocation  such  as  occurs  when  the  breathing 
pores  are  stopped.  It  is  suggested  that  the  surface  of  the  siphons 
and  respiratory  organs  is  covered  with  an  epithelial  membrane  that 
has  a  special  chemical  affinity  for  petroleum.  This  membrane  is 
not  stained  with  watery  dye  solutions,  but  is  very  easily  stained  with 
petroleum  solutions  of  dyes.  It  is  therefore  quite  unnecessary  to 
cover  the  water  with  a  thick  layer  of  petroleum,  26  c.c.  of  kerosene 
per  square  metre  being  sufficient  to  destroy  almost  all  larva  and 
pupae  during  the  summer.  The  larvae  and  pupae  were  more  resistant 
in  the  late  autumn  [see  also  this  Review,  Ser.  B,  v,  p.  54]. 

KtJLz  (L.).     Beitrage  zur  Pathologie  und  Therapie  des  Ruckfallfiebers. 

[Contributions  to  the  Pathology  and  Treatment  of  Recurrent 
Fever.] — Archiv.f.  Schiffs-u.  Trojpen-Hyg.,Lei'pzic,  xxi,  no.  11-12, 
June  1917,  pp.  181-188. 

Observations  on  recurrent  fever  among  German  troops,  among 
Turks  on  the  Persian  front,  and  among  Rumanians  in  Macedonia, 
Serbia  and  the  Dobrudja,  are  recorded.  Though  lice  are  the  only 
known  vectors,  the  author  suggests  that  fleas  may  also  be  concerned. 
Whilst  typhus  was  stamped  out  by  strict  measures  against  lice,  recur- 
rent fever  on  several  occasions  continued  to  occur  after  lice  had  been 
eradicated,  the  only  vermin  present  being  fleas. 

Deeivaux  (R.  C),  Taylor  (H.  A.)  &  Haas  (T.  D.).  Malaria  Control : 
a  Report  of  Demonstration  Studies  conducted  in  Urban  and  Rural 
Sections.  — [/. /S.  P;^6^ic  Health  Service,  Washington,  D.C.,  Public 
Health  Bull.  no.  88,  September  1917,  57  pp.,  30  figs,  4  maps. 
[Received  6th  May  1918.] 

The  town  unit  selected  for  the  demonstration  of  malaria  control 
by  the  application  of  anti-mosquito  measures  was  Crossett,  a  small 
township  of  2,029  inhabitants  built  about  16  years  ago  in  a  rich  pine 
region  in  south-eastern  Arkansas.  The  town  occupies  an  area  of 
1  mile  by  ^  mile  and  is  divided  into  symmetrical  blocks  by  streets 
and  avenues,  90  ft.  wide. 

A  sanitary  census  and  a  history  index  of  malaria  were  taken  at  the 
beginning  of  operations,  a  search  being  made  at  the  same  time  for 
artificial  containers  serving,  or  hkely  to  serve,  as  temporary  breeding 
places  of  mosquitos.  Malaria  has  constituted  about  60  per  cent,  of 
all  illness  in  and  about  the  township,  though  of  recent  years  a  progres- 
sive decrease,  both  in  the  number  of  cases  and  the  severity  of  the  type, 
has  occurred,  pernicious  forms  and  haemoglobinuric  fever  being  now 
uncommon,  whereas  formerly  both  were  fairly  frequent. 

The  town  has  had  exceptional  facilities  for  mosquito  propagation 
in  the  form  of  street  ditches  serving  as  gutters  and  storm-sewers, 
artificial  ponds  of  several  acres  near  the  lumber  mills,  borrow-pits 
along  railways,  numerous  water-barrels  placed  throughout  the  lumber 
mills  and  yards  for  fire  protection,  and  the  usual  containers  found 
on  private  premises. 

Control  measures,  begun  in  April  1916,  included  the  treatment  of 
old  streams  and  ditches  by  the  removal  of  all  over-hanging  trees,  etc., 
for  a  distance  of  2  to  8  ft.  from  both  banks,  the  clearing  and  recutting 
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of  the  channel  and  the  straightening  of  the  banks  ;  the  cutting  of  new 
ditches  for  the  drainage  of  wet  areas  and  borrow-pits  ;  the  filling, 
draining  or  oil-spraying  of  these  latter  whenever  possible  ;  the  cutting 
of  a  few  broad  ditches  to  allow  of  the  free  access  of  small  fish  into 
the  fish-pond  at  all  times,  irrespective  of  water-level ;  the  treatment 
of  artificial  containers  by  the  use  of  nitre-cake,  consisting  of  anhy- 
drous sodium  sulphate  and  acid  sodium  sulphate,  w^hich  is  lethal  to 
mosquito  larvae  and  pupae,  and  prevents  the  development  of  ova  in 
a  dilution  of  1  in  400  ;  oiling  with  a  rather  heavy  black  oil,  graded 
by  dealers  as  next  below  fuel  oil,  applied  by  automatic  drip-cans  and 
knapsack  pump  sprayers,  this  oil  forming  a  film  that  adheres  tightly 
to  ditch  banks  and  is  very  resistant  to  evaporation  ;  the  use  of  a 
phenol  disinfectant  larvicide,  costing  3«.  4rf.  per  gallon,  in  ditches  in 
and  near  lumber  yards  where  oil  could  not  be  used  owing  to  insurance 
restrictions.  In  addition  weekly  routine  inspections  were  made, 
monthly  malaria  morbidity  reports  w^ere  drawn  up,  and  educational 
lectures  with  stereopticon  illustrations  were  given  in  churches,  schools 
and  other  meeting  places  to  both  white  and  coloured  people  at  the 
beginning  of  operations,  with  the  result  that  measures  for  the  suppres- 
sion of  mosquito  propagation  were  enthusiastically  received. 

The  immediate  results  of  the  mosquito-control  operations  begun 
in  April  were  made  evident  by  the  almost  complete  absence  of  all 
kinds  of  mosquitos,  and  then,  from  May  onwards,  by  the  progressive 
diminution  in  the  incidence  of  malaria.  Complete  mosquito  control 
was  secured  at  the  end  of  May,  and  with  the  exception  of  a  few  Ano- 
pheles quadrimaculatus  taken  early  in  July,  following  heavy  rains, 
no  invasions  of  more  than  occasional  individual  mosquitos  were  ob- 
served or  reported. 

The  cost  of  the  above  control  measures  for  the  reduction  of  malaria 
worked  out  at  about  five  shillings  per  head  of  the  population. 

The  locality  selected  for  demonstration  studies  in  malaria  prevention 
by  the  use  of  screening  and  quinine  under  rural  conditions  was  a  group 
of  10  plantations  situated  in  the  alluvial  lands  of  south-eastern 
Arkansas.  The  less  elevated  portions  consist  largely  of  swamp,  as 
yet  uncleared,  though  the  more  accessible  timber  is  being  steadily 
removed.  The  water-level  being  very  close  to  the  surface  of  the  ground, 
water  accumulates  in  the  hollows,  resulting  in  a  prolific  vegetation 
and  an  almost  tropical  undergrowth. 

As  in  the  urban  unit,  preliminary  operations  consisted  of  a  systematic 
survey,  and  a  census  to  ascertain  general  sanitary  conditions  and  the 
history  index  of  malaria. 

The  measures  adopted  for  the  prevention  of  malaria  comprised 
mechanical  protection  against  mosquitos  by  means  of  carefully 
applied  screens,  and  the  use  of  quinine  in  immunising  doses.  Both 
these  methods  were  supplemented  by  the  intensive  treatment  of 
carriers  with  quinine  in  sterilising  doses. 

The  106  families  under  observation  were  divided  into  3  groups, 
as  follows  : — A,  screen  group  in  which  protection  was  by  means  of 
screening,  quinine  being  administered  to  proven  carriers  only ;  B, 
quinine  group,  in  which  protection  was  by  means  of  immunising 
doses  of  quinine  to  all  occupants  of  unscreened  houses,  together  with 
sterilising  doses  of  quinine  to  proven  carriers  ;  C,  combined  screen 
and  quinine  group,  in  which  protection  was  by  means  of  screening 
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and  immunising  doses  of  quinine  during  the  first  half  of  the  summer, 
proven  carriers  receiving  intensive  treatment.  Systematic  inspections 
were  conducted  at  least  once  in  each  week  to  determine  the  taking 
or  failure  to  take  c[uinine  as  recommended,  the  efficacy  of  the  screening 
and  the  incidence  of  illness  and  its  nature.  At  intervals  of  two  weeks 
a  mosquito  survey  of  all  premises  was  made  to  ascertain  the  variation 
in  Anopheline  incidence  ;  and  detailed  explanations  of  the  various 
operations  and  their  purpose  were  made  to  all  adults  concerned, 
supplementary  illustrated  lectures  being  delivered  during  the  early 
summer. 

As  a  general  result  malaria  has  been  markedly  less  on  the  controlled 
plantations  than  in  adjacent  areas  where  no  prophylactic  measures 
were  in  use.  By  the  screening  method  a  reduction  in  malaria  of 
70 "6  per  cent,  was  obtained  in  group  A,  the  cost  per  head  of  screening 
being  about  seven  shillings  ;  the  administration  of  immunising  doses 
of  cjuinine  effected  a  malaria  reduction  of  64 '45  per  cent,  at  a  cost 
per  head  of  rather  more  than  two  shillings  ;  and  of  the  carriers  to 
whom  sterilisation  doses  of  quinine  were  administered,  only  3  remained 
infected,  being  a  reduction  in  malaria  of  95"17  per  cent. 


Leishman  (Col.  Sir  W.  B.).  A  Note  on  the  Granule-Clumps  found  in 
Ornithodorus  mouhata  and  their  Relation  to  the  Spirochaetes  of 
African  Relapsing  Fever  (Tick  Fever). — Ann.  Inst.  Pasteur,  Paris, 
xxxii,  no,  2,  February  1918,  pp.  49-59.  [Received  6th  May  1918.] 

Previously  published  papers  by  this  author  record  the  study  of 
tick  fever  in  monkeys  and  mice,  induced  by  the  bite  of  Ornithodorus 
moubata,  the  fever  being  associated  with  the  occurrence  of  large 
numbers  of  Sjnrochaeta  duttoni  in  the  blood.  Special  points  dealt 
with  were  : — The  fate  of  spirochaetes  ingested  by  the  ticks,  the  nature 
of  the  hereditary  transmission  of  the  infection  in  the  tick  and  the 
mechanism  of  infection  by  the  bite  of  the  tick  [see  also  this  Review, 
Ser.  B,  i,  pp.  33  &  215].  The  present  note  records  recent  observations 
which  go  to  prove  that  some,  at  all  events,  of  the  granule  clumps 
almost  constantly  found  in  various  tissues  of  Ornithodorus,  and  in  the 
eggs  of  the  fecundated  female  tick,  are  derived  from  spirochaetes, 
and  are  able  subsequently  to  develop  again  into  spirochaete  form ; 
these  clumps  therefore  represent  a  stage  in  the  cycle  of  development 
of  S.  duttoni  in  the  tick. 

It  is  found  that  the  spirochaetes,  after  ingestion  by  the  tick,  retain 
their  motility  for  several  days,  the  period  depencUng  chiefly  on  the 
temperature  at  which  the  ticks  have  been  kept ;  but  subsequently 
they  lose  their  motility  and  tend  to  agglomerate  into  large  tangles 
or  masses.  Others,  however,  behave  differently  and  develop  a  lateral 
or  terminal  bud,  which  later  separates  and  corresponds  to  an  isolated 
granule  clump.  Later,  there  occurs  a  period  of  a  few  days  during 
which  either  no  spirochaetes  at  all  can  be  detected,  or  only  very  rare 
ones  that  are  seldom  motile.  Next,  especially  in  ticks  that  have 
been  kept  at  comparatively  high  temperatures,  there  appears  a  sudden 
re-invasion  of  the  tissues  with  numerous  and  vigorously  motile  spiro- 
chaetes, often  very  dift'erent  in  size  and  general  appearance  from  those 
which  were  originally  ingested  by  the  tick. 
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It  has  frequently  been  found  that  this  second  crop  of  spirochaetes 
disappears  more  or  less  completely,  and  6  or  7  days  later  a  repetition 
of  the  above  events  occurs.  In  other  words  regular  relapses  appear 
to  take  place  in  the  body  of  the  tick,  corresponding  with  the  appearance 
and  disappearance  of  the  spirochaetes,  just  as  in  the  case  of  the  warm- 
blooded host. 

Carpenter  (G.  H.)  &  Pollard  (F.  J.  S.).  The  Presence  of  Lateral 
Spiracles  in  the  Larva  of  Hijpoderma. — Proc.  R.  Irish.  Acad. ,  Dublin, 
xxxiv,  sect.  B,  no.  4,  April  1918,  pp   73-84,  22  figs. 

The  larvae  of  most  Coleoptera  and  Lepidoptera  possess  paired 
functional  spiracles  on  one  or  more  of  the  thoracic,  and  on  the  abdo- 
minal segments  from  the  first  to  the  eighth  inclusive.  This  peripneustic 
type  is  modified  in  the  Diptera,  in  which  the  breathing  holes  are 
restricted  to  a  large  pair  at  the  hinder  end  of  the  abdomen,  a  minute 
prothoracic  pair  being  also  sometimes  present.  These  metapneustic 
and  amphipneustic  types  are  the  result  of  reduction  correlated  with 
the  mode  of  life  of  Dipterous  larvae  such  as  those  of  the  Culicidae  and 
of  Eristalis. 

Hence  the  interest  attaching  to  the  presence  of  a  paired  series  of 
spiracles  in  the  fourth-stage  larvae  of  Hypoderma  bovis,  De  G.  (ox 
warble-fly),  H.  lineatum,  Villers,  and  Oedemagena  tarandi,  L.  (reindeer 
warble-fly),  which  are  typically  metapneustic  in  accordance  with 
their  mode  of  life.  These  live  just  beneath  the  skin  of  the  backs  of 
cattle,  the  large  dorso-posterior  spiracular  plates  being  situated  imme- 
diately below  the  breathing  hole  bored  by  them  through  the  hide  and 
the  head  end  being  buried  in  the  subcutaneous  tissue  absorbing  the 
fluid-products  of  the  inflammation  set  up  in  the  warble  induced  by 
their  presence. 

Sergent  (Et.).  Une  H6mogregarine  de  Vipera  libetina,  L.,  d'Algerie. 
D6but  de  I'Evolution  de  cette  H6mogr6garine  chez  un  Acarien. 

[A  Haemogregarine  of  Vipera  libetina,  L.,  of  Algeria  and  the 
Beginning  of  its  Development  in  an  Acarid.] — Bull.  Soc.  Path. 
ExoL,  Paris,  xi,  no.  4,  10th  April  1918,  pp.  278-281,  2  figs. 

Twenty  individuals  of  Vipera  libetina,  the  blood  of  which  was 
examined  for  Haemogregarines,  were  found  to  harbour  numerous 
ectoparasites  hidden  under  the  scales  that  were  identified  as  a  Gamasid 
mite,  Ophionyssns  natricis,  Gerv.  The  intestinal  tubes  of  these  mites 
frequently  contained  the  red  blood-corpuscles  and  the  Haemogre- 
garines infesting  their  vertebrate  host.  The  development  of  the  latter 
in  the  Acarid  has  not  been  followed. 

Sergent  (Edm.)  &  Sergent  (Et.).  Disparition  de  la  Virulence  du 
Plasmodium  relictum  chez  le  Moustique  apres  plusieurs  Mois 
d'Hibernation.  [Disappearance  of  the  Virulence  of  Plasmodium 
relictum  in  the  Mosquito  after  several  Months  of  Hibernation.] — 
Bidl.  Soc,  Path.  ExoL,  Paris,  xi,  no.  4,  10th  April  1918,  p.  281. 

Referring  to  a  recent  paper  on  the  loss  during  hibernation  of  the 
power  of  malarial  Anophelines  to  transmit  infection  [see  this  Review, 
Ser.  B,  vi,  p.  101],  the  authors  record  a  case  observed  in  Algiers  in 


140 

1911-1912.  Three  individuals  of  Culex  pipiens  had  a  meal  of  blood 
heavily  infested  with  Plasmodium  relictmn  on  6th  October  1911. 
Numerous  observations  have  shown  that  in  such  conditions  the 
mosquito  always  becomes  infected.  These  three  individuals  were 
kept  in  the  laboratory  nearly  5  months  without  a  blood  meal.  After 
that  interval,  two  of  them  were  allowed  to  bite  a  healthy  canary, 
without  producing  any  infection.  An  examination  of  the  salivary 
glands  of  the  third  individual  10  days  later  showed  numerous  appar- 
ently normal  sporozoits.  A  fortnight  later  (the  maximum  duration 
of  the  incubation  period),  the  bird  received  an  experimental  injection 
which  caused,  after  the  usual  interval,  a  strong  infection  of  the  Plas- 
modium that  proved  fatal  on  the  11th  day.  It  is  therefore  concluded 
that,  under  certain  conditions,  Plasmodium  relictum  cannot  preserve 
its  virulence  in  the  mosquito  after  several  months  of  hibernation ; 
neither  did  an  inoculation  of  the  degenerated  Plasmodium  confer 
immunitv  on  the  bird. 


Caille  (E.).  Cas  de  Paludisme  autochtone  rennais  k  Plasmodium 
falciparum  d6cele  par  une  Injection  de  N6osalvarsan.  [A  Case  of 
indigenous  Malaria  at  Rennes  due  to  Plasmodium  falciparum 
revealed  by  an  Injection  of  Neosalvarsan.] — Btdl.  Soc.  Path. 
Exot.,  Paris,  xi,  no.  4,  10th  April  1918,  pp.  282-286. 

A  case  is  recorded  of  a  woman  who  had  never  left  the  town  of 
Rennes  being  infected  with  Plasmodiitm  falciparum.  This  infection 
became  evident  only  after  an  injection  with  neosalvarsan,  and  the 
irregular  fever  thus  produced  yielded  to  quinine  treatment. 


Rousseau  (L.).  Recherches  sur  I'End^mie  palud6enne  a  Doua'a 
(Cameroun)  en  1917.  [Investigations  into  endemic  Malaria  at 
Duala  (Kamerun)  in  1917.] — Bull.  Soc.  Path.  Exot.,  Paris,  xi, 
no.  4,  10th  April  1918,  pp.  286-291. 

Investigations  carried  out  at  Duala  from  January  to  March,  1917, 
confirms  the  opinion  that  malaria  in  this  district  is  inevitable  among 
newly-born  infants,  who  from  their  birth  must  receive  infection 
again  and  again  under  the  normal  conditions  of  native  life.  The 
results  are  given  of  examinations  of  natives  of  various  ages  in 
different  districts.  While  making  these  examinations,  the  breeding- 
places  of  Anophehnes  were  diligently  sought  for.  These  are  difficult 
to  trace  during  the  dry  season,  but  as  soon  as  the  rains  begin  they  may 
be  found  abundantly.  Very  few  occur  among  vegetation ;  the  majority 
are  on  the  roads  and  in  the  yards  of  houses,  almost  all  being  close  to 
inhabited  places.  Evidently  the  species  in  question  is  maintained 
during  the  dry  season  by  breeding  in  the  rare  permanent  breeding- 
sites,  or  by  females  that  are  able  to  live  from  one  rainy  season  to 
another,  and  a  dangerous  increase  in  numbers  occurs  as  soon  as  the 
rains  begin  and  suitable  collections  of  water  are  to  be  found.  A 
long  drought  would  be  necessary  to  dry  up  the  marshy  land  sufficiently 
to  suppress  the  danger  ;  unfortunately  rain  is  so  frequent  that  the 
ground  becomes  saturated  and  is  often  coated  with  elementary  algae, 
thus  constituting  a  permanent  breeding-ground  that  can  defy  several 
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days'  drought  and  produces  an  abundance  of  Anophelines.  These 
breeding-places  were  examined  during  a  lull  in  the  rains  when  the  water 
had  somewhat  subsided,  and  many  larvae  and  nymphs  were  reared 
to  the  adult  stage  in  the  laboratory  ;  these  all  proved  to  be  Anopheles 
funestus,  Giles.  It  is  evident  in  these  circumstances  that  the  natives 
are  surrounded  with  malarial  conditions  from  their  infancy,  and,  in 
fact,  many  infants  die  from  pernicious  attacks  or  from  malarial 
cachexia  aggravated  by  intestinal  parasitism.  The  natives  do  not 
apparently  trace  any  connection  between  the  splenic  enlargement  of 
infancy  and  the  attacks  of  malaria  that  supervene  in  later  life,  and 
very  seldom  have  recourse  to  European  medicine.  It  is  not  surprising 
that  Europeans  living  among  this  malarial  native  population  should 
become  infected,  or  that  the  percentage  of  cases  should  be  high. 
These  facts  confirm  the  importance  of  prophylactic  measures  to  protect 
as  far  as  possible  the  health  of  the  Europeans  in  the  occupied 
territory. 


Langeron  (M.).  La  Larve  d'Ano2)heles  chaudoyei  (Theobald,  1903). 
[The  Larva  of  Anopheles  turkhudi  (chaudoyei).] — BuU.  Soc.  Path. 
Exot.,  Paris,  xi,  no.  4,  10th  April  1918,  pp.  291-297,  8  figs. 

Anopheles  turkhudi,  List.  (Pyretophorus  ahaudoyei,  Theo.)  occurs  in 
the  oases  of  northern  Africa.  It  has  been  found  in  both  Algeria 
and  Tunisia.  Many  larvae  and  nymphs  have  been  found  in  the 
highly  mineralised  water  of  the  Saharan  and  Lybian  oases,  where 
the  water  is  clear  over  a  sandy  bottom  and  there  is  no  trace  of  vege- 
tation. Among  several  hundred  individuals  collected,  all  the  larvae, 
except  two  examples  of  Ochlerotatus  dorsalis,  were  those  of  A.  turkhudi. 
The  larvae  of  this  Anopheline,  which  do  not  seem  to  have  been  previously 
studied,  are  described  in  this  paper.  It  is  hoped  that  these  notes 
will  be  helpful  in  determining  whether  A.  chaudoyei  constitutes  a 
good  species  or  if  it  should  be  regarded  merely  as  a  marked  sub-species 
of  A.  turkhudi,  with  which  it  is  considered  synonymous  by  many 
systematists.  Whatever  may  be  the  relation  between  these  two 
species,  the  determination  of  the  larvae  of  this  mosquito  is  of  great 
interest  because  it  is  the  principle  vector  of  malaria  in  the  Algerian 
and  Tunisian  Sahara. 


Chatton  (E.).  Observations  sur  le  Ver  de  Guinee.  Preuve  exp6rimen- 
tale  de  I'lnfestation  des  Cyclops  par  Voie  digestive.  [Observations 
on  the  Guinea  Worm.  Experimental  Proof  of  the  Infestation  of 
Cijclops  by  the  Digestive  Tract.]— 5m/Z.  Soc.  Path.  Exot.,  Paris,  xi, 
no.  4,  10th  April  1918,  pp.  338-348. 

In  studying  the  infestation  of  Cyclops  with  the  guinea- worm,  by 
means  of  the  digestive  tract,  no  change  in  development  of  the  larvae 
of  the  worm  has  been  observed  in  any  individuals  of  Cyclops  studied, 
but  the  experiments  made  are  not  sufficient  to  eliminate  the  possi- 
bility of  such  evolution.  Some  observations  have  also  been  made 
regarding  the  behaviour  of  certain  Arthropods  of  the  aquatic  fauna 
of  the  oases  towards  the  larvae  of  Filaria  [see  p.  130].  ' 
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Dyar  (H,  G.).  The  Male  Genitalia  of  Aedes  as  Indicative  of  Natural 
Affinities  (Diptera,  Culicidae).  —  Insecutor  Inscitiae  Menstruns, 
Washington,  D.C,  vi,  nos.  4-6,  April- June  1918,  pp.  71-86. 

This  paper  deals  with  the  classification  of  the  genus  Aedes  based 
on  the  structure  of  the  male  genitalia.  This  basis  of  classification 
supersedes  that  of  adult  coloration,  since  it  shows  the  relationship 
existing  between  New  and  Old  World  species. 

Dyar  (H.  G.).  A  Revision  of  the  American  Species  of  CuJex  on  the 
Male  Genitalia  (Diptera,  Culicidae). — Insecutor  Inscitiae  Menstruus, 
Washington,  D.C,  vi,  nos.  4-6,  April- June  1918,  pp.  86-111. 

The  errors  in  the  classification  of  the  genus  Cidex  that  appeared 
in  the  author's  monograph  are  now  corrected  by  the  adoption  of  a 
new  basis  of  classification,  which  has  resulted  in  a  reduction  of  the 
number  of  species  to  be  recognised. 

Dyar  (H.  G.),  A  Note  on  the  American  Species  of  Mansonia  (Diptera, 
Culicidae). — Insecutor  Inscitiae  Menstruus,  Washington,  D.C,  vi, 
nos.  4-6,  April-June  1918,  pp.  112-115. 

This  paper  deals  with  the  genus  Taeniorhynchus  [Mansonia),  to 
which  a  key  is  given.  It  is  divided  into  two  subgenera,  Mansonia, 
Blanchard,  in  which  the  eggs  are  attached  to  the  under-side  of  floating 
leaves,  and  Coquillettidia,  Dyar,  in  which  they  are  deposited  in  floating 
boat-shaped  masses.  The  species  included  in  the  former  are  Taenior- 
hynchus (Mansonia)  titillans,  Wlk.,  T.  {M.)  pseud otitillans,  Theo., 
T.  (M.)  humeralis,  D.  &  K.,  T.  (M.)  amazonensis,  Theo.  Belonging 
to  the  latter  are  T.  jperturhans,  Wlk.,  T.  nigricans,  Coq.,  T.  coticula, 
D.  &  K.,  T.  fasciolatus,  Lynch  A.,  T.  arribalzagae,  Theo.,  T.  juxtaman- 
sonia,  Peryassu,  T.  albicosta,  Peryassii,  and  T.  hypodndyna,  sp.  n., 
from  Brazil. 

Mote  (D.  C).  Some  External  Parasites  of  Poultry. — Ohio  Agric. 
Expt.  Sta.,  Wooster,  Bull.  no.  320,  December  1917,  pp.  139-156. 
14  figs.     [Received  13th  May  1918.] 

This  bulletin  deals  with  the  usual  external  parasites  of  poultry, 
mention  being  made  of  some  that  have  not  yet  been  recorded  in  Ohio. 

These  include  : — Menopon  pallidum,  Olfers  [trigonocephalmn)  (small 
body  louse)  and  M.  hiseriatum,  Piaget  (large  body  louse),  methods 
for  controlling  which  have  already  been  noticed  [see  this  Review, 
Ser.  B,  iii,  p.  158] ;  Lipeurus  heterograjjhus,  N.  (head  louse),  abundant 
on  young  chickens,  though  not  so  frequently  met  with  as  the  two 
preceding  species,  cannot  be  controlled  by  the  same  remedy,  but  is 
best  dealt  with  by  rubbing  mercurial  ointment  into  the  bases  of  the 
feathers  ;  L.  caponis,  L.  (variabilis)  (variable  hen  louse)  ;  Goniocotes 
gigas,  Tasch.  (abdominalis)  (large  chicken  louse)  ;  G.  gallinae, 
Retz.  (hologaster)  (lesser  chicken  louse)  ;  Goniodes  dissimilis,  N.  ; 
Dermanyssus  gallinae,  De  G.  (red  mite,  poultry  mite)  and  D.  hirundinis, 
Hermann  (bird  mite),  the  life-history  and  control  measures  for  which 
have  already  been  noticed  [see  this  Review,  Ser.  B,  v,  p.  173] ;  Trom- 
bidimn  sp.  (harvest  mites,  chiggers),  the  larvae  of  which  may  attack 
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young  chickens,  the  best  preventive  being  flowers  of  sulphur  dusted 
among  the  feathers  ;  Cnemidocoptes  mutans,  Rob.  &  Lang,  (scaly 
leg  mite),  which  causes  a  disease  best  treated  by  soaking  the  feet  and 
legs  in  warm  water  for  several  minutes  to  loosen  the  scales  and  then 
treating  the  diseased  surface  with  a  mixture  of  oil  of  caraway,  one 
part,  and  lard  or  vaseline,  four  parts,  or  with  sulphur  ointment ; 
C.  laevis  var.  gallinue,  Raill.  (depluming  mite),  controlled  by  the 
same  parasiticides  ;  Echidno])haga  {SarcopsyUa)  gallinacea,  Westw. 
[see  this  Review,  Ser.  B,  iii,  pp.  148,  232] ;  Ceratophyllus  avium,  Tasch. 
(European  hen  flea),  controlled  by  the  application  of  crude  oil  to  the 
floors,  sides  and  crevices  of  the  hen-house  ;  Cimex  {Acanthia)  spp., 
especially  C.  {A.)  inodorus  (Mexican  chicken  bug),  C.  (A.)  liirundinis 
(swallow  bug),  C.  {A.)  columharius  (pigeon  bug),  and  C  {A.)  leclularius 
(bed-bug),  controlled  by  fumigating  the  chicken-house  with  sulphur, 
or  by  spraying  it  with  a  mixture  of  one-third  gasoline  and  two-thirds 
coal  oil. 

Reidy  (J.  B.).     Cattle  Tick  Eradication. — Texas  Depf.  Agiic,  Austin, 
Bull.  no.  57,  Proc.  7th  Meeting  Texas  State  Farmers'  Institute, 

1917,  pp.  17-23.     [Received  15th  May  1918.] 

An  account  is  given  of  the  history  of  tick  eradication  in  the  United 
States.  The  life-history  of  Margaropus  annvlatus,  the  only  species  of 
tick  causing  Texas  fever,  is  described  and  the  losses  caused  by  the 
disease  are  discussed.  The  methods  of  eradication  include  control 
in  the  pasture  and  on  the  cattle.  The  former  consists  of  excluding 
cattle,  horses  and  mules  from  pastures  until  all  the  ticks  have 
died  from  starvation,  the  pasture  crops  being  rotated  in  the  mean- 
time. The  objection  to  this  method  is  the  time  required,  during 
which  the  pastures  cannot  be  used  for  cattle.  The  practice  of  dipping 
is  described  and  is  recommended  as  the  most  practicable  and  effective 
method  of  applying  disinfectants  to  destroy  ticks  on  cattle. 

In  the  course  of  the  discussion  following  the  reading  of  this  paper, 
the  follo^\dng  formula  for  a  dipping  solution  was  recommended  : 
Arsenic  ,  8  lb.  ;  sal  soda,  8  lb. ;  caustic  soda,  5  lb.  ;  pine  tar,  1  U.S. 
gal.  ;   water,  500  U.S.  gals. 

Mosquitos  and  the  War.    Entom.  News,  Philadelphia,  xxix.  no.  5,  May 

1918,  p.  191. 

Quoting  from  the  Public  Ledger,  Philadelphia,  it  is  reported  that  a 
decision  was  reached  at  a  meeting  of  the  State  War  Board  in  Harris- 
burg,  to  free  the  Hog  Island  shipbuilding  zone  of  disease-breeding 
moscpiitos.  The  work  will  be  done  under  the  direction  of  the  State 
Department  of  Health,  with  the  help  of  the  experts  who  assisted  in 
sirnilar  work  in  the  Panama  Canal  Zone.  Large  sums  for  this  purpose 
have  been  contributed  by  various  public  bodies,  headed  by  the  State 
War  Board.  The  money  will  be  expended  in  a  drainage  and  pumping 
station.  Two  wells  will  be  dug  and  two  pumping  stations  erected 
and  the  swamp  water  treated  with  oil  to  kill  the  larvae.  By  this 
means  it  is  hoped  successfully  to  combat  the  mosquitos,  which,  if 
allowed  to  breed,  would  stop  the  night  shifts  working  on  the  Federal 
ships  and  reduce  the  efl&ciency  of  the  plant  by  half. 
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ScHWETZ  (J.)-  A  Comparative  Study  of  the  Habits  of  Glossina  brevi- 
palpis,  Newst.,  G.  fvsca,  West.,  and  G.  paUidipes,  Aust.  in  the 
Belgian  Congo. — Ann.  Trop.  Med.  Parasit.,  Liverpool,  xi,  no.  4, 
nth  May  1918,  pp.  365-398,  1  map  &  1  chart. 

The  author's  summary  of  this  paper  is  as  follows  : 

The  five  important  tsetse-flies,  G.  brevipalpis,  G.  fusca,  G.  paUidipes, 
G.  morsitans  and  G.  palpalis,  select  tree-trunks,  the  larger  branches 
of  trees  and  creepers  for  resting  purposes.  In  regions  where  they 
occur,  G.  brevipalpis  and  G.  pallidipes  are  not  restricted  to  limited 
areas  or  belts,  but,  like  G.  morsitans,  are  found  uninterruptedly,  except 
in  large  clearings,  over  vast  stretches  of  country. 

The  habits  of  G.  pallidipes  are  intermediate  between  those  of 
G.  brevipalpis  and  G.  morsitans.  Like  G.  brevipalpis,  G.  pallidipes 
hovers  over  the  ground  when  active,  and  is  usually  so  only  at  certain 
fixed  times,  especially  between  3  p.m.  and  5  p.m.  (4  to  6  p.m.  in  the 
case  of  G.  brevipalpis),  the  maxinuim  activity  being  reached  about 
4  p.m.  The  habits  of  G.  pallidipes,  however,  are  less  well-defined 
than  those  of  G.  brevipalpis,  and  it  not  only  laites  more  often  than 
the  latter,  but  is  not  uncommonly  seen  on  the  wing  in  very  small 
numbers  throughout  the  whole  afternoon  and  occasionally  in  the 
forefioon.  Of  the  examples  of  G.  p)allidipes  captured  w^hen  active, 
only  about  15  per  cent,  were  females.  In  those  regions  where  G.  brevi- 
palpis occurs  it  accomodates  itself  to  all  types  of  arborescent  vegeta- 
tion, forest,  park- land  and  wooded  savannah,  but  G.  pallidipes,  Uke 
G.  morsitans,  does  iK)t  inhabit  forest.  G.  fusca  occurs  in  forests  only. 
As  the  region  where  these  observations  were  made  (northern  Katanga, 
notably  the  districts  between  the  Lualaba  and  upper  Lomami  rivers) 
consists  of  park-land  and  savannah,  the  forest  only  being  represented, 
usually  along  rivers  and  streams,  by  belts  of  varying  width,  it  is 
evident  that  in  this  region  G.  fusm  only  occurs  in  some- 
what Hmited  areas.  Further,  these  areas  are  still  more  restricted 
owing  to  the  fact  that  this  species  only  inhabits  moderately  dense 
forest  belts  of  a  certain  width  (200  to  300  yards).  But  contrary  to 
what  has  been  thought  hitherto,  where  G.  fusca  does  occur,  it  is  not 
at  all  uncommon,  and  sometimes  is  even  abundant.  It  has  however 
peculiar  habits  ;  it  does  not  fly  during  the  day,  like  G.  morsitans  and 
G.  palpalis,  and  does  not  hover  over  the  ground  at  definite  times  like 
G.  brevipalpis  and  G.  pallidipes,  but  always  remains  motionless  on 
tree-trunks  and  creepers.  Occasional  specimens,  usually  one  or  two, 
are  sometimes  attracted  by  men  and  animals  passing  by.  These 
may  make  their  appearance  at  any  time  of  the  day,  but  prefer  the 
cooler  hours,  e.g.,  early  in  the  morning  or  more  often  late  in  the  evening. 
G^./wscaalsohasadefiniteperiodof  activity,  namely  from  7  to  8  p.m., 
or  one  to  two  hours  after  simset,  and  if  a  haimt  of  the  fly  be  passed 
during  this  time,  numerous  attacks  are  sure  to  be  made. 

Females  of  G.  fusca,  unlike  those  of  G.  brevipalpis  and  G.  pallidipes, 
are  commonly  found,  and  form  nearly  50  per  cent,  of  the  specimens 
captured,  whether  the  flies  be  taken  on  the  wing  or  resting  on  trees, 
etc.  Since  forest  belts  usually  occur  near  water,  it  is  in  the  neighbour- 
hood of  the  latter  that  G.fuscxi  is  generally  found,  though  it  also  occurs 
in  forest  belts  where  there  is  no  water  in  the  immediate  vicinity, 
and  may  even  be  found  in  forest  a  few  kilometres  distant  from  the 


145 

nearest  water.  In  this  respect,  therefore,  G.  fusca  is  unUke  G.  palpalis, 
but  resembles  G.  pallidipes,  G.  brevipalpis  and  G.  morsitans.  The 
haunts  of  G.  brevipalpis,  G.  pallidipes  and  G.  fusca  are  situated  ahnost 
exclusively  along  roads  and  paths. 

Particulars  are  also  given  of  the  relative  numbers  of  the  sexes  in 
the  species  captured.  It  is  noteworthy  that  of  some  5,000  examples 
of  G.  brevipalpis  only  50  were  females. 


Parker  (KR.).     Some  Results  of  Two  Years'  Investigations  of  the 
Rocky   Mountain  Spotted  Fever  Tick  in  Eastern  Montana. —J^. 

Eco7i.  Entom.,  Concord,  N.H.,  xi,  no.  2,  April  1918,  pp.  189-194. 

Much  of  the  subject  matter  of  this  paper  has  already  been  noticed 
[see  this  Review,  Ser.  B,  v,  p.  80],  but  mention  is  here  specially  made 
of  four  small  mammals  that  act  as  hosts  of  the  Rocky  Mountain 
spotted  fever  tick  [Dermacentor  venustus]. 

Of  these,  the  first  in  importance  is  the  jack  rabbit,  the  only  animal 
known  to  harbour  all  three  stages  of  the  tick,  and  also  able  to  maintain 
an  infestation  of  ticks  without  the  presence  of  domestic  animals. 
Other  reasons  that  render  it  important  are  its  general  distribution 
in  all  parts  of  eastern  Montana,  its  wide  travelling  radius,  its  suscepti- 
bility to  Rocky  Mountain  spotted  fever,  and  the  fact  that  it  may 
play  an  important  part  in  the  spread  of  the  disease  both  extensively 
and  intensively.  Nymphal  forms  of  the  tick  may  be  present  in  large 
numbers  and  engorge  in  much  less  time  on  the  jack  rabbit  than  on 
any  other  host.  Cottontail  rabbits  are  also  important  as  hosts  of 
the  immature  stages.  The  frequent  coincidence  of  the  abundance 
of  ticks  and  the  abundance  of  jack  rabbits  has  been  noticed  in  seasons 
preceding  the  occurrence  of  cases  of  the  fever.  The  interval  between 
the  epidemics  is  variable,  but  is  frequently  seven  years,  though  it 
may  be  more  or  less.  The  occurrence  of  fever  following  a  parallel 
increase  in  rabbits  and  ticks  is  of  interest  and  indicates  the  possible 
control  of  spotted  fever  under  eastern  Montana  prairie  conditions  by 
the  eradication  of  rabbits. 

There  is  a  probability  that  porcupines,  when  numerous,  might 
prove  to  be  important  adults  hosts,  as  more  than  20  adult  ticks  have 
been  found  on  a  single  animal,  and  a  seasonal  average  of  6*8  was 
observed  in  1917. 

The  deer  mouse  is  the  second  most  important  wild  mammal  in 
eastern  Montana  in  relation  to  the  tick.  The  reasons  for  this  are 
that  as  a  host  of  immature  ticks  it  exceeds  in  abundance  all  other 
wild  mammalian  hosts  combined,  and  is  adaptable  to  all  sorts  of 
conditions.  The  degree  of  infestation  of  these  mice  varies  from  125 
ticks  on  a  single  mouse  to  "19  under  prairie  conditions  in  a  poor  tick 
season. 

Field  mice  are  not  in  any  way  comparable  to  deer  mice  as  hosts, 
being  of  importance  only  where  very  favourable  habitat  conditions 
occur.  In  recording  the  infestation  of  mice  allowance  must  be  made 
for  the  fact  that  the  mice  are  trapped  before  11  o'clock  at  night,  or 
even  earHer,  leaving  ample  time  for  the  ticks  to  leave  the  hosts  before 
the  traps  are  examined  in  the  morning. 

(C480)  B 
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As  regards  domestic  animals  the  data  for  1917  show  that  horses, 
cattle  and  pigs  are  efficient  as  tick  hosts  in  the  order  named,  and 
that  pigs  running  at  large  will  pick  up  large  numbers  of  ticks. 

The  factors  that  determine  the  species  of  host-animals  and  their 
relative  abundance  are  the  character  of  the  ground,  whether  rocky 
or  clear,  and  the  nature  of  the  vegetation.  For  example,  in  prairie 
country,  only  prairie  animals  can  become  sufficiently  numerous  to 
become  a  real  factor  in  tick  abundance.  It  has  been  found  that  certain 
animals,  which  under  prairie  conditions  are  found  both  in  rocky 
and  rock  free  areas,  always  yield  more  ticks  when  taken  in  the  rocky 
situations. 

CocKERELL  (T.D.  A.).  The  Mosquitoes  of  Colorado. — Jl.  Econ.  Entom., 
Concord,  N  H.,  xi,  no.  2,  April  1918,  pp.  195-200. 

The  necessity  of  establishing  a  number  of  military  recuperation 
camps  in  the  most  favourable  localities  led  the  author  to  begin  a 
mosquito  survey  of  Colorado,  as,  according  to  the  data  in  the  mono- 
graph of  Howard,  Dyar  and  Knab,  the  only  area  in  the  United  States 
free  from  Anopheles  consists  of  eastern  Colorado,  Wyoming,  Nebraska 
and  the  Dakotas.  It  is  not  probable  that  Anophelines  are  actually 
absent  from  the  whole  of  this  area,  but  even  if  locally  present,  they  can 
often  be  readily  exterminated  owing  to  the  limited  possible  breeding 
places. 

The  species  so  far  definitely  identified  from  Colorado  or  Wyoming 
are  the  following  : — Anopheles  qnadfimacnlatus,  Say,  recorded  only 
from  the  far  western  part  of  the  State  ;  Cnlex  tarsalis,  Coq. ;  C.  pipiens, 
L.  ;  Theobaldia  inornata,  Willist.  ;  T.  incidens,  Thoms.  ;  Aedes 
acrophilus,  Dyar ;  A.  aldrichi,  D.  &  K.  ;  A.  cinereus,  Mg.  ;  A.  curriei, 
Coq.  ;  A.  idahoensis,  Theo.  ;  A.  mimesis,  Dyar  ;  A.  nigromaculis, 
Ludl.  ;  A.  pullatus,  Coq.  ;  A.  sansoni,  D.  &  K.  ;  A.  stimtdans,  Walk.  ; 
A.  triseriat'us,  Say,  var.  hendersoni,  n.  ;   and  A.  vexans,  Mg. 

EwiNG  (H.  E.)  &  Hartzell  (A.).  The  Chigger-mites  affecting  Man 
and  Domestic  Animals. — Jl.  Econ.  Entom.,  Concord,  N.H.,  xi, 
no.  2,  April  1918,  pp.  256-264,  1  fig. 

Chigger-mites,  which  are  the  larvae  of  the  brightly  coloured  harvest 
mites,  though  pests  of  economic  importance  have  hitherto  escaped 
thorough  investigation  on  account  of  their  minute  size. 

The  species  here  dealt  with  are  : — Metathronibidium  poriceps,  Oud., 
the  summer  chigger  of  Europe,  a  very  small,  egg-shaped  mite,  not 
more  than  '4  mm.  when  unengorged.  It  has  been  frequently  reported 
from  man,  and  has  been  taken  from  the  dog,  and  from  chickens. 
Among  the  invertebrate  hosts  are  Mnsca  domestica  (house-fly) 
and  other  insects  belonging  to  many  orders.  It  has  also  been  recorded 
from  spiders,  rodents  and  various  mammals.  It  has  been  collected 
in  June,  July,  August  and  September,  and  is  found  in  the  Netherlands, 
France  and  Germany,  and  doubtless  occurs  in  other  parts  of  Europe. 

Microthrombidium  pusillum,  Herm.  (European  harvest  mite)  was 
long  known  under  the  name  of  Lepttis  autumnalis  and  gives  rise  to 
a  severe  rash  or  itch.  Unengorged,  these  mites  are  brick-red  in 
colour,  but  so  minute  as  to  be  scarcely  visible  to  the  naked  eye.     For 
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long  it  was  believed  that  they  lived  on  the  juices  of  plants  and 
only  under  certain  conditions  became  blood-suckers.  They,  how- 
ever, live  normally  upon  invertebrate  hosts,  especially  insects,  and 
are  only  accidental  parasites  on  higher  animals.  M.  pusillum  attacks 
man  very  severely  and  is  troublesome  also  to  horses,  cattle,  sheep, 
rabbits,  dogs  and  cats.  It  has  been  reported  from  England,  France, 
Belgium,  Holland  and  Germany,  occurring  during  September,  October 
and  November. 

Thrombidium  strialiceps,  Oud.  (striated  European  chigger-mite)  is  not 
so  common  or  important  a  pest  as  the  two  above-mentioned,  but  has 
been  found  on  man,  the  dog,  cat  and  domestic  fowl  in  France,  Belgium 
and  Holland,  its  normal  hosts  being  chiefly  species  of  Diptera. 

Microthroynhidiuni  {ahmmishi]  (kedani  mite),  the  adult  form  of 
which  is  unknown,  is  an  orange-red  chigger-mite,  which  in  certain 
parts  of  Japan  has  been  associated  with  a  fatal  disease  known  as 
river  fever.  It  appears  that  the  lesions  caused  by  its  attacks  afford 
a  point  of  entrance  to  the  bacteria  which  cause  the  fever  [see  this 
Review,  Ser.  B,  vi,  pp.  21,  50]. 

M.  wichmanni,  Oud.  (Ceram  chigger-mite),  an  East  Indian  species 
which  by  its  bites  covers  the  body  with  inflamed  lumps  and  produces 
a  serious  disease.  Besides  being  found  on  man,  this  mite  has  been 
recorded  from  a  bird,  Goura  coronala. 

Schongastia  vandersandei,  Oud.,  is  a  bright  red  mite  which  in 
New  Guinea  climbs  shrubs  and  bushes  whence  it  is  brushed  on  to 
the  bodies  of  the  larger  animals  as  they  pass  by.  It  gets  under  the 
skin,  causing  a  disease  known  as  shrub-itch.  It  has  also  been  found 
on  Goura  coronata. 

Microifirombidium  tlalzahuatJ,  Murray  (Mexican  chigger-mite)  is  an 
oval,  bright  orange-yellow  mite  that  attacks  the  eyelids  and  axillae. 
The  natural  hosts  of  this  mite  have  not  been  determined  and  there 
is  no  record  of  it  attacking  mammals  other  than  man. 

The  American  chigger-mite,  which  has  long  been  recorded  under 
the  name  of  Lepfus  mnericanus,  though  it  belongs  to  an  undescribed 
genus  and  species,  is  barely  visible  to  the  naked  eye  and  infests  chiefly 
the  scalp  and  axillae.  Nothing  is  known  of  its  natural  hosts  or  of 
its  occurrence  except  in  the  upper  Mississippi  valley. 

The  irritating  chigger-mite,  also  belonging  to  an  unknown  genus 
and  species,  which  has  frequently  been  mentioned  in  American  litera- 
ture under  the  name  L.  irritans,  is  of  minute  size.  It  is  most  trouble- 
some, causing  intense  irritation  and  swelling  on  all  parts  of  the  body. 
It  has  been  thought  that  it  may  be  identical  with  the  common  locust- 
mite  frequently  found  on  the  wings  of  grasshoppers  in  the  upper 
Mississippi  valley,  but  the  fact  is  not  established. 

En  thrombidium  trigonum,  Herm.  (locust  mite)  was  first  reported  in 
1868  on  the  Rocky  Mountain  locust.  An  adult  has  been  successfully 
reared  from  a  larva  infesting  Melanoplus  bivittatus.  The  adults  show 
a  decided  preference  for  grasshopper  eggs.  The  larvae  cannot  be 
induced  to  attach  themselves  to  man,  and  have  never  been  reported 
from  man  or  domestic  animals  in  Europe.  So  far  as  is  known,  the 
hosts  of  the  locust  mite  are  confined  to  four  famifies  of  Orthoptera, 
namely  : — Acridiidae,  Tettigoniidae,  Gryllidae  and  Mantidae. 
In  America  it  has  been  found  on  the  following  species  : — Melanoplus 
differentialis,  M.  spretus,  M.  angustipennis,  Spharagemon  bolli    and 
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Schistocerm  americana.  E.  trigommi  is  generally  distributed  throughout 
the  basin  of  the  Missouri  and  in  Oregon,  and  has  also  been  found  in 
Germany  and  Holland.  The  common  locust  mite  in  the  United  States 
is  of  the  same  species  as  the  European  one,  hence  Thromhidium  locust- 
arum,  Walsh,  is  a  sjmonym  of  Euthromhidium  trigonum,  Herm.,  of 
the  old  world. 

Thromhidium  muscarwn,  Riley  (house-fly  mite)  is  confined  to  a 
single  host,  Musca  dom,estica,  and  has  never  been  induced  to  attach 
itself  to  man.  It  is  generally  distributed  throughout  the  United 
States,  in  some  seasons  scarcely  a  house-fly  being  found  that  is  not 
infested  with  a  number  of  these  larvae.  Adults  of  this  species  have 
been  successfully  reared. 

Dunn  (L.  H.).  Studies  on  the  Screw-worm  Fly,  Chrysomyia 
macellaria,  F.,  in  Panama. — Jl.  Parasitology,  Urbana,  III,  iv, 
no.  3,     March  1918,  pp.  111-121.     [Received  14th  May  1918.] 

Chrysomyia  macellaria,  F.  (screw-worm  fly),  which  occurs  in  great 
abundance  throughout  the  Canal  Zone  and  the  Republic  of  Panama, 
is  of  considerable  economic  importance  owing  to  its  dangerous  habit 
of  ovipositing  in  living,  as  well  as  on  dead,  tissues  of  man  and  animals. 
The  number  of  eggs  laid  in  one  batch  by  each  individual  fly  varies 
considerably,  but  under  favourable  conditions  averages  190.  When 
ovipositing  in  inanimate  animal  substances,  the  females  exhibit  a 
tendency  to  lay  their  egg-masses  all  together  in  a  heap.  The  time 
required  for  the  eggs  to  hatch  varies  from  11  hours  to  23,  the  average 
being  about  14  hours.  Surrounding  conditions  of  temperature  and 
moisture  being  so  nearly  constant  in  Panama  exert  but  slight  influence 
on  the  incubation  period,  though  it  may  be  shortened  by  the  body 
heat  when  eggs  are  laid  in  living  tissues. 

The  growth  of  the  larvae  is  very  rapid,  maturity  being  reached 
on  the  fifth  or  sixth  day.  The  pupal  period  is  about  4  or  5  days, 
though  it  may  be  as  little  as  3,  or  as  much  as  10.  The  adults,  both 
sexes  of  which  emerge  in  about  equal  proportions,  exist  on  fluids 
or  semi-fluids  in  material  that  can  be  reduced  to  a  semi-liquid  food, 
such  as  that  found  in  garbage  cans,  refuse  heaps  and  in  decaying 
plant  and  animal  substances  in  the  woods  and  jungle  away  from 
habitations. 

The  females  oviposit  by  preference  in  the  late  afternoon  or  evening, 
but  it  is  not  known  whether  they  remain  active  after  nightfall  in 
search  of  places  for  oviposition.  Most  flies  become  inactive  at  night- 
fall, but  this  species  has  been  known  to  deposit  eggs  during  the  night 
in  captivity,  and  gravid  females  oviposit  much  more  readily  in  breeding 
jars  when  these  are  covered  with  a  dark  cloth.  The  females  are 
very  active,  always  searching  either  for  food  or  for  a  place  to  deposit 
their  eggs,  and  are  quickly  attracted  to  any  animal,  probably  by  its 
odour,  or  perhaps  by  its  motion. 

Throughout  the  Isthmus  of  Panama  this  fly  by  means  of  its  larvae 
causes  more  damage  and  suffering  to  cattle,  horses  and  other  animals 
than  any  other  Dipterous  pest,  and  if  the  disease-bearing  mosquitos 
be  excepted,  the  same  thing  applies  to  man. 

Eggs  are  deposited  on  man  in  the  nasal  and  aural  cavities  and  in 
other  natural  openings  of  the  body,  as  well  as  in  every  exposed  wound, 
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ulcer  and  bleeding  surface,  the  infestation  usually  occurring  while 
the  victim  is  sleeping  in  some  exposed  place,  such  as  woods,  jungle 
and  unscreened  houses.  The  nasal  cavity  is  the  favourite  and  most 
dangerous  point  of  attack  especially  in  persons  subject  to  nose-bleeding, 
or  suffering  from  nasal  catarrh  with  an  offensive  discharge.  The  fly, 
which  has  a  very  keen  sense  of  smell,  oviposits  in  the  nostril,  into 
which  the  young  screw-worms  further  migrate,  tearing  the  mucous 
membrane  and  feeding  on  the  resulting  blood  and  serum.  They 
soon  penetrate  into  the  sinuses  of  the  nasal  fossae,  where,  with  plenty 
of  liquid  food,  warm  temperature  and  a  constant  supply  of  fresh  air, 
they  grow  rapidly,  devouring  the  lining  membranes  and  burrowing 
into  the  surrounding  muscles  and  cartilages. 

In  but  few  of  the  many  cases  of  human  myiasis  caused  by  C.  macel- 
laria  and  reported  from  the  United  States  and  Central  and  South 
America  does  the  patient  remember  having  been  attacked  by  flies,  but 
since  a  mass  of  100  eggs  is  about  the  size  of  a  small  pea  it  is  highly 
improbable  that  he  could  have  been  unaware  of  their  presence  until 
they  hatched  out,  except  under  certain  conditions.  Such  conditions 
are  those  of  : — (1)  a  person  falling  asleep  in  the  late  afternoon  or 
early  evening  and  sleeping  till  morning,  thus  allowing  time  for  eggs 
to  be  deposited  and  hatch,  and  the  larvae  to  ascend  into  the  nostrils  ; 
(2)  an  intoxicated  person  lying  out  of  doors  in  a  drunken  stupor  for 
several  hours  ;  (3)  a  person  suffering  from  nose  bleeding  being  uncon- 
scious of  the  presence  of  eggs  if  deposited  in  a  blood-clot ;  (4)  a  person 
suffering  from  leprosy  or  any  other  disease  liable  to  give  rise  to  anaes- 
thesia of  the  nasal  mucous  membrane,  in  which  case  the  first  intimation 
of  infestation  would  be  due  to  the  larvae  burrowing  into  sound  tissue. 
In  the  interior,  cases  which  terminate  fatally  are  not  uncommon 
among  the  natives,  and  in  these,  infestation  has  usually  occurred 
when  the  individual  was  returning  from  some,  place  where  he  had 
been  drinking  heavily. 

Aural  myiasis  is  somewhat  less  frequent  than  nasal,  but  does  occur 
in  the  case  of  infants,  and  persons  with  a  discharging  affection  of 
the  ear,  causing  considerable  suffering  and  sometimes  death. 

Infestation  of  the  genitalia  takes  place  occasionally,  usually  in  the 
case  of  naked  children  or  of  old  people  suffering  from  senile  decay  who 
cannot  keep  themselves  always  properly  protected  with  clothing, 
while  a  case  of  umbiUcal  myiasis  has  been  met  with,  the  subject  being 
a  Spanish  labourer. 

All  kinds  of  domestic  animals  are  subject  to  attack  by  this  fly, 
cases  being  recorded  of  a  deerhound  belonging  to  a  hunting  pack, 
which  became  infested,  w^th  the  resultant  loss  of  bones  and  teeth 
in  the  right  upper  jaw  and  the  sense  of  smell  ;  also  of  three  tame 
deer  kept  in  a  laboratory  yard.  Cats  are  practically  immune,  owing 
to  their  habit  of  constantly  licking  and  cleaning  their  wounds. 

Experiments  to  investigate  the  depth  at  which  larvae  in  carcases 
may  be  buried  and  still  emerge  as  flies,  showed  that  56  per  cent., 
mostly  females,  emerged  when  buried  at  a  depth  of  2|  ft. ,  the  number 
emerging  from  a  lesser  depth  being  of  course  proportionately  greater. 

No  positive  proof  is  yet  forthcoming  of  C.  macellaria  being  a  disease- 
transmitting  agent,  but  research  is  necessary  into  its  power  of  trans- 
mitting anthrax  among  cattle.  Reasoning  from  the  facts  that  a 
thin  blood-stained  fluid  is  ejected  from  the  mouth  and  nostrils   at 
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death  from  this  disease,  and  that  decomposition  with  its  attendant 
odours  rapidly  sets  in,  attracting  a  veritable  swarm  of  screw-worm 
flies,  it  seems  probable  that  they  must  be  capable  of  infecting  any 
animal  they  may  visit  shortly  afterwards,  provided  it  has  any  skin 
abrasion,  such  as  an  unhealed  brand  mark.  Since  it  has  been  proved 
that  Bacillus  anthracis  is  able  to  survive  the  rays  of  the  tropical  sun 
in  the  soil  of  Panama  for  several  years,  it  should  certainly  be  able 
to  live  on  the  feet  and  proboscis  of  the  screw- worm  fly  for  a  few  hours 
or  even  days.  It  is  therefore  not  improbable  that  this  fly  may  be 
one  of  the  principle  carrying  agents  in  tropical  and  subtropical 
countries. 

Other  flies,  though  to  a  lesser  extent,  have  the  habit  of  depositing 
their  eggs  or  living  larvae  in  open  wounds  or  exposed  parts  of  the 
body,  and  it  is  much  to  be  regretted  that  in  a  great  many  cases  of 
human  myiasis  the  larvae  have  never  been  identified  or  bred  out. 
If  this  were  done  in  all  cases  of  cutaneous  myiasis,  it  might  incriminate 
other  flies  in  the  Canal  Zone,  hitherto  unsuspected,  though  C.  macellaria 
is  certainly  the  chief  cause  of  nasal  myiasis. 

As  regards  remedial  measures  little  can  be  done  in  Panama  owing 
to  the  existing  peculiar  conditions  and  the  great  diversity  of  the 
breeding  habits  of  the  fly.  In  treating  animals  with  infested  wounds, 
spraying  all  open  lesions  with  chloroform  or  carbon  tetrachloride  has 
proved  efficacious.  Of  these,  carbon  tetrachloride  is  as  fatal  to  the 
maggots  as  chloroform,  if  not  more  so;  it  is  equal  in  penetrating 
power,  does  not  evaporate  more  quickly,  produces  no  more  irritation 
to  the  tissues,  does  not  retard  healing  any  longer,  and  is  much  cheaper. 
It  is  better  than  carbon  bisulphide,  as  its  odour  does  not  attract 
the  flies  and  it  is  non-inflammable. 

Deeply  punctured  wounds  should  be  sprayed  first  with  glycerine  to 
induce  the  maggots  to  approach  the  opening  of  the  wound  and  then 
with  carbon  tetrachloride  to  destroy  them.  If  they  are  killed  in 
deep-seated  wounds,  they  remain  as  a  foreign  body  causing  suppura- 
tion. After  cleansing,  the  wound  should  be  dressed  with  some  repel- 
lent such  as  pine  tar.  An  excellent  protective  dressing  may  be  made 
by  mixing  equal  parts  of  beeswax,  fish  oil,  and  carbon  tetrachloride, 
and  working  in  enough  vaseline  to  give  it  the  proper  consistency. 
The  use  of  this  on  animal  wounds,  both  those  that  are  fresh  and  those 
from  which  screw- worms  have  been  removed,  will  prevent  egg  deposi- 
tion, and  save  the  cattle  from  damage,  as  well  as  reduce  the  number 
of  the  flies. 

All  fresh  meat  should  be  screened  to  prevent  its  becoming  blown. 
All  persons  camping  in  the  jungle  should  sleep  imder  mosquito  netting, 
and  this  should  always  be  used  for  siestas  during  the  day,  being  then 
even  more  important  than  at  night. 

Dove  (W.  E.).  Some  Biological  and  Control  Studies  of  Gasirophilus 
haemorrhoidalis  and  other  Bots  of  Horses. — U.S.  Dept.  Agric, 
Washington,  B.C.,  Bull.  no.  597,  9th  April  1918,  51  pp. 
5  plates,  4  figs. 

Preliminary  investigations  in  the  summer  of  1915  upon  the  European 
Oestrid,  Gastrophilus  haemorrhoidalis  (nose-fly),  have  shown  that  the 
concentration  of  horses  in  pastures  by  breeders,  due  to  the  great 
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demand  for  army  horses,  has  developed  a  serious  fly  nuisance,  by 
providing  ideal  breeding  conditions  for  this  bot-fly.  Other  species 
implicated  are  G.  intestinalis  {equi)  and  G.  nasalis.  A  key  to  these 
is  given,  based  on  wing  venation,  as  well  as  one  to  the  larvae  of  this 
genus. 

All  these  species  occur  in  the  United  States,  G.  intestinalis  and 
G.  nasalis  being  widely  distributed,  while  G.  haeniorrJioidalis  is  confined 
to  the  north-central  and  northern  Rocky  Mountain  States.  They  are 
all  a  source  of  considerable  injury  to  horses,  owing  to  the  worry  caused 
by  the  flies  at  the  time  the  eggs  are  laid,  and  by  the  attachment  of 
the  larvae  in  the  alimentary  tract. 

G.  haemorrhoidalis  (nose-fly)  is  by  far  the  most  amioying  to  horses 
at  the  time  the  eggs  are  laid,  the  effects  of  oviposition  on  pastured 
animals  being  loss  of  flesh  and  mechanical  injuries  due  to  subsequent 
rubbing  against  posts  and  barbed  wire.  In  the  case  of  unprotected 
work  animals  the  results  are  often  complete  loss  of  self-control,  leading 
to  accidents,  which  are  especially  serious  when  the  horses  are  being 
used  for  mowing.  The  eggs  are  deposited  singly  in  the  pores  of  the 
minute  hairs  on  the  lips,  and  those  near  the  edges  which  are  kept 
moist  and  receive  friction  hatch  in  from  5  to  10  days.  The  larvae 
are  ingested  with  food  or  water  and  attach  themselves  to  the  walls 
of  the  stomach,  where  they  remain  till  the  following  winter  or  spring 
and  then  migrate  to  the  rectum,  where  they  re-attach  themselves. 
Before  leaving  the  host  they  usually  attach  close  to  the  anus,  and 
protrude  from  it,  becoming  accustomed  to  the  air  temperatures  and 
assuming  a  greenish  colour.  At  this  time  their  mobility  increases. 
After  remaining  in  this  position  for  from  40  to  71  hours  they  drop, 
but  not  with  the  manure,  as  is  supposed,  for  when  this  is  dropped 
during  their  attachment  they  seem  to  use  more  effort  in  clinging 
and  are  only  pushed  aside  during  its  passage.  After  dropping  to  the 
ground  the  bots  penetrate  into  the  soil  to  a  slight  depth  for  protection 
and  pupate  18  to  170  hours  later.  After  a  pupal  stage  of  21  to  68 
days  the  adults  appear,  early  in  June,  reaching  the  maximum  of 
abundance  during  the  first  half  of  the  season  and  disappearing  with 
the  frosts.  The  length  of  fife  is  only  1-7  days,  during  which  time 
they  take  no  food,  but  are  very  active,  the  females  ovipositing  through- 
out their  existence,  the  average  number  of  eggs  being  about  150. 

G.  nasalis,  L.  {veterinus,  Clark  ;  salutifenis,  Clark  ;  clarkii,  Leach  ; 
duodenalis,  Schwab)  (throat  bot-fly)  deposits  its  eggs  on  the  hairs 
under  the  jaws  and  to  some  extent  on  the  shoulders  and  other  parts 
of  the  host.  The  larvae  attach  themselves  to  the  walls  of  the  pharynx, 
in  which  position  they  cause  paralysis  of  the  muscles  of  deglutition, 
resulting  in  inability  to  take  food  and  drink  and  in  extreme  cases 
in  death.  They  also  attach  themselves  to  the  walls  of  the  stomach 
and  duodenum,  but  do  not  re-attach  in  the  rectum  or  at  the  anus. 
Pupation  occurs  in  1|-  to  2  days  after  the  larvae  have  passed  from 
the  host  in  its  droppings,  and  adults  emerge  20-56  days  later.  The 
adults  are  rather  longer  lived  than  those  of  G.  haemorrhoidalis,  and 
though  they  cause  considerable  annoyance  to  horses  during  oviposition, 
it  is  not  so  great  as  is  the  case  with  that  species. 

G.  intestinalis,  De  G.  {bovis,  L.  ;  equi,  Clark ;  gastricus  major, 
Schwab)  (common  bot-fly)  usually  «kppears  later  in  the  season  than 
G.   haemorrhoidalis  and  becomes  most  abundant  just  before  frosts 
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set  in.  The  eggs  are  deposited  on  all  parts  of  the  body,  but  preferably 
on  the  fore-legs.  They  hatch  upon  the  application  of  moisture  and 
friction  supplied  by  the  rubbing  and  licking  of  the  horse,  which  also 
results  in  the  ingestion  of  the  larvae,  this  taking  place  usually  9  to  11 
days  after  oviposition,  though  it  may  be  as  early  as  7  days  or  as  late 
as  96.  They  attach  themselves  to  any  part  of  the  stomach,  but  the 
last-stage  bots  are  found  mostly  in  the  left  sac.  They  continue  to 
drop  from  the  host  for  a  long  period  of  time,  and  pupate  in 
protected  places  on  the  surface  of  the  soil  during  a  period  of 
40-60  days. 

The  larvae  of  these  three  species  are  surprisingly  resistant  to 
chemicals,  the  usual  remedies  for  intestinal  parasites  giving  negative 
results,  though  soap  solutions  and  nicotine  sulphate  are  more  effective. 
Since  contact  substances  capable  of  kiUing  the  larva  would  seriously 
injure  the  stomach  membranes  of  the  horse,  treatment  for  internal 
use  nuist  necessarily  be  in  the  form  of  a  fumigant.  The  use  of  carbon 
bisulphide  internally  has  been  tried  and  approved  by  many  veterin- 
arians, being  originally  administered  in  12-gram  capsules  surrounded 
by  aloes,  the  whole  contained  in  48-gram  gelatine  capsules. 

The  Bureau  of  Animal  Industry  recommends  the  following  proce- 
dure : — A  small  amount  of  hay  and  a  moderate  amount  of  oats  should 
be  given  in  the  morning  of  the  day  preceding  the  treatment ;  in  the 
evening  food  is  withheld  and  a  purgative  given  consisting  of  Barbados 
aloes  1  oz.,  or  raw  linseed  oil  1  pint.  Next  day  at  6  a.m.,  3  drams 
of  carbon  bisulphide  in  a  gelatine  capsule  is  given,  the  dose  being 
repeated  at  7  a.m.  and  at  8  a.m.  This  is  especially  satisfactory  if 
administered  in  the  autumn,  spring  treatment  being  less  effective,  as 
the  full-grown  larvae  are  more  resistant  and  many  of  the  nose-fly 
bots  have  left  the  stomach  and  passed  back  to  the  rectum  by  that 
time. 

Larvae  of  G.  haemorrhoidalis  may  be  removed  from  the  anus 
mechanically,  but  this  is  laborious  and  causes  discomfort  and  soreness. 
The  use  of  enemas  is  ineffective. 

As  a  repellent,  pine  tar  mixed  with  other  material  gave  good  results 
against  G.  intestinalis  and  G.  nasalis,  and  such  mixtures  may  be  used 
to  induce  the  flies  to  oviposit  on  parts  of  the  body  less  accessible  to 
the  horse's  mouth. 

Various  nose  protectors  are  in  use  against  G.  haemorrhoidalis,  but 
there  are  objections  to  many  of  them.  The  simplest  and  best  is  a 
piece  of  leather  4  to  6  inches  wide  suspended  below  the  lips  from  the 
bit  rings.  For  animals  in  pastures  a  halter  with  a  box-like  arrange- 
ment and  throat  cover  has  been  devised  to  protect  horses  against 
infestation  by  all  three  species. 

Kerosene  oil,  used  as  a  wash,  is  ineffective  in  destroying  the  eggs, 
but  carbolic  acid  containing  2  per  cent,  phenol  gave  good  results  in 
destroying  eggs  when  applied  to  the  infested  parts  of  the  host. 

Some  investigators  believe  that  the  larvae  of  Gastrophilus  are 
able  to  cause  swamp  fever,  by  the  excretion  of  a  specific  toxin, 
since  symptoms  of  typical  swamp  fever  have  been  observed  after  the 
administration  of  extracts  of  these  larvae.  This  hypothesis  is 
strengthened  by  the  fact  that  the  distribution  of  the  genus  coincides 
with  that  of  the  disease.  Experimentally  the  most  virulent  reactions 
have  been  obtained  with  the  larvae  of  G.  haemorrhoidalis. 
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Imes  (M.).    Cattle  Lice  and  how  to  eradicate  them. — U.  S.  Dept.  Agric.,'^'^ 
Washington,  D.C.,  Farmers'  Bull.  no.  909,  February  1918,  26  pp., 
14  figs.     [Received  17tli  May  1918.] 

The  cattle  lice  dealt  with  in  this  bulletin  are  Haematopinus  eury- 
sternus  (short-nosed  cattle  louse),  Linognathus  vituli  (long-nosed  cattle 
louse)  and  Trichodectes  scalaris  (common  biting  louse  of  cattle).  The 
life-histories  of  these  species  have  been  previously  dealt  with  [see 
this  Review,  Ser.  B,  v,  p.  168].  When  separated  from  their  hosts 
the  biting  lice  live  about  7  days,  the  sucking  lice  only  about  4  days. 
Newly  hatched  lice  Uve  only  2  or  3  days,  unless  they  find  a  host.  The 
longevity  of  the  lice  and  the  viabiKty  of  their  eggs  when  separated 
from  the  host  have  an  important  bearing  on  the  problem  of  eradication. 
Parasites  becoming  dislodged  from  animals  drop  in  stables  and  pastures, 
and  though  they  die  within  a  week  or  so,  eggs  so  dislodged  may  con- 
tinue to  hatch  if  the  weather  is  mild  and  thus  be  the  means  of  tem- 
porarily infesting  the  premises.  All  infested  stables  should  be  cleaned 
and  then  disinfected  by  spraying  with  any  of  the  coal-tar  creosote 
dips  diluted  to  suitable  strength. 

There  are  many  insecticidal  dusting  powders  containing  naphthaline 
and  pyrethrum  that  are  helpful  in  keeping  the  parasites  in  check 
during  the  season  when  the  weather  is  too  cold  for  dipping  or  spraying, 
but  they  are  not  recommended  as  successful  remedies  for  eradicating 
cattle  lice.  Hand  appUcation  may  be  useful  when  a  few  animals 
only  have  to  be  treated  ;  effective  remedies  of  this  description  include  : 
(1)  cottonseed  oil  and  kerosene  in  equal  parts  ;  (2)  |-  pint  kerosene 
to  1  lb.  lard  ;  (3)  crude  petroleum  ;  (4)  any  of  the  dips  recommended 
for  use  in  dipping. 

Spraying  and  dipping  operations  are  described ;  the  necessary 
apparatus  is  explained  and  a  plan  of  dipping  plant  is  included. 
Instructions  are  given  for  preparing  an  arsenical  dip  composed  of 
4  lb.  caustic  soda  (85  per  cent,  pure),  8  lb.  white  arsenic  (99  per  cent, 
pure)  in  fine  powder  ;  8  lb.  sal  soda  crystals  ;  1  gal.  pine-tar  ;  water 
sufiicient  to  make  500  U.S.  gals. 

One  treatment  with  arsenical  or  coal-tar  creosote  dip  is  usually 
sufficient  to  eradicate  L.  vituli  and  T.  scalaris,  but  for  H.  eurysternus 
the  animals  should  be  given  two  treatments  at  15-16  days  interval. 
After  the  second  dipping  the  cattle  should  be  examined  frequently, 
and  if  any  lice  remain  aUve,  a  third  treatment  should  be  given  about 
16  days  after  the  second. 

Creel  (R.  H.)  &  Simpson  (F.).  Rodent  Destruction  on  Ships. — U.S. 
Public  Health  Service,  Washington,  D.C.,  Reprint  no.  423  from  the 
Public  Health  Reports,  7th  September  1917,  7  pp.  [Received 
6th  May  1918.] 

Tests  recently  carried  out  at  New  Orleans  imder  natural  conditions 
to  determine  the  relative  efficiency  of  sulphur  dioxide  and  cyanide 
gas  as  fumigants  for  destroying  rats  in  ships  showed  that  cyanide 
fumigation  resulted  in  the  destruction  of  95  per  cent.,  whereas  sulphur 
dioxide  destroyed  only  77  per  cent. ,  notwithstanding  the  fact  that  the 
duration  of  the  exposure  to  sulphur  fumes  was  6  hours,  compared 
with  1|  hours  or  less  when  the  cyanide  was  used.  The  method  by 
which  these  data  were  obtained  was  that  of  trapping  the  rats  on 
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board  subsequent  to  the  fumigation.  Snap  traps  were  used,  tlie 
number  varying  from  20  to  140  according  to  the  size  of  the  vessel. 

In  the  treatment  of  superstructures,  cyanide  gas  showed  far  greater 
effectiveness,  due  to  its  greater  penetrating  powers,  as  well  as  toxicity. 
Probably  also  the  sulphur  dioxide,  on  account  of  its  odour,  may  give 
more  warning  to  the  rats,  enabling  them  to  reach  a  place  of  safety ; 
the  cyanide  on  the  other  hand,  being  without  physically  irritating 
properties,  and  having  less  odour,  may  poison  them  before  they  are 
aware  of  its  presence.  Results  showed  similarly  that  cyanide  gas 
is  far  the  more  effective  in  the  fumigation  of  loaded  holds. 

Judging  from  the  results  of  these  observations  it  would  appear 
that  the  fumigation  of  engine  and  fire  rooms  can,  under  ordinary 
conditions,  be  omitted  without  materially  reducing  the  effectiveness 
of  the  destruction  of  rats  on  vessels,  since  the  omission  of  this  extra 
fumigation — carried  out  at  the  cost  of  increased  detention  of  the  vessels 
and  delay  in  relighting  the  fires  and  getting  up  steam — resulted  in 
the  escape  of  only  1|  per  cent,  of  the  rodent  inhabitants.  In  excep- 
tional cases,  such  as  when  demonstrable  plague  infection  exists  on 
board,  the  engine  and  fire  rooms  should  be  included  in  the  treatment. 

Carter  (H.  R.).  Breeding  of  Anopheles  quadrimaculatus  in  Deep 
Water  at  a  Distance  from  Shore. — U.S.  Public  Health  Repts., 
Washington,  D.C.,  xxxiii,  no.  16,  19th  April  1918,  pp.  571-572. 

A  remarkably  heavily  infested  breeding  place  of  Anopheles  quadri- 
maculatus is  recorded  in  two  creeks  near  Quantico,  Virginia,  where 
there  were  large  masses,  acres  in  extent,  of  floatage  over  wild  celery 
{Vallisneria  spiralis).  The  plant  was  growing  in  water  from  2^  to 
6  feet  deep  and  extended  in  places  from  j  to  |  mile  from  shore.  The 
floatage  was  formed  of  broken  blades  of  the  plant,  which  rested  just 
level  with  the  surface  of  the  water,  and  was  in  some  cases  bound 
together  by  a  growth  of  algae.  A  camip  situated  about  half  a  mile 
from  one  of  the  creeks  was  heavily  infested  with  mosquitos,  as  well 
as  the  houses  at  Quantico,  the  source  evidently  being  the  floatage 
in  the  creeks.  The  floatage  would  prevent  breaking  of  the  waves, 
and  would  afford  a  good  food  supply  and  at  the  same  time  a  complete 
protection  from  fish.  The  problem  of  the  control  of  such  a  breeding 
place  is  a  very  difficult  one. 

Carter  (H.  R,).  Effect  of  Anopheles  punctipennis  on  the  Natural 
Conveyance  of  Malarial  Fever.  —  U.S.  Public  Health  Repts.: 
Washington,  D.G.,  xxxiii.  No.  16,  19th  April  1918,  pp.  572-575. 

Anopheles  punctipennis  is  undoubtedly  capable  of  conveying  malaria, 
but  to  what  extent  this  species  transmits  the  disease  in  nature  is 
not  determined.  It  is  not  often  found  in  houses  in  the  day-time, 
but  it  is  possible  that  it  might  enter  at  night,  feed  and  leave  before 
morning.  It  is  a  significant  fact  that  malaria  in  the  district  of  Mary- 
land surveyed  was  reported  in  practically  all  the  places  where 
A.  quadrhnaculatus  or  A.  crucians  were  found,  while  in  those  parts 
where  A.  punctipennis  alone  occurred,  only  one  house  reported  malaria. 
These  facts  confirm  observations  made  in  many  other  parts  of  the 
United  States.     While  the  author  has  never  found  malaria  prevalent 
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where  only  A.  punctipennis  breeds,  an  outbreak  has  been  reported 
in  Virginia  where  this  was  the  only  species  known.  This  report  is 
made  in  order  to  encourage  other  investigators  to  record  their  experi- 
ences, so  that  the  status  of  this  species  as  a  vector  in  nature  may  be 
determined  and  compared  with  that  of  A.  quadrimaculatus  and 
A.  crucians.  If  it  is  not  a  vector  of  serious  sanitary  importance,  a 
very  large  amount  of  work  necessary  for  its  control  may  be  avoided. 

KouBAUD  (E.).  Precisions  sur  Phormia  azurea,  Fall.,  Muscide  a  Larves 
hemophages  parasites  des  Oiseaux  d'Europe.  [Facts  concerning 
Phormia  azurea,  Fall,  a  Muscid  with  blood-sucking  Larvae 
parasitic  on  Birds  in  Europe.] — Bull  Biol.  France  et  Belgique, 
Paris,  \i,  no.  4,  15th  December  1917,  pp.  420-430,  1  plate. 
[Received  28th  May  1918.] 

Phormia  azurea,  Fall.,  has  been  taken  from  the  nests  of  swallows, 
larks  and  sparrows,  and  is  probably  parasitic  on  various  other  birds. 
It  is  an  intermittent  blood-sucking  parasite  and  does  not  hve  on  the 
skin  of  the  unfledged  birds,  but  after  a  meal  retires  to  the  sides  of  the 
nest.  Experimentally  the  larva  can  be  induced  to  feed  on  human 
blood,  a  bite  on  the  fore-arm  obtained  in  this  way  causing  a  local 
eruption  comparable  to  a  severe  mosquito  bite,  still  painful  after 
the  lapse  of  a  week.  Young  birds,  when  attacked,  attempt  to  rid 
themselves  of  the  parasite,  and  in  cases  of  severe  infestation  of  the 
nest  some  of  the  brood  may  even  succumb  to  the  attacks  of  the  larvae. 
During  feeding,  the  larva  attaches  itself  to  the  skin  by  means  of  a 
suctorial  disk  on  the  first  post-cephalic  segment,  the  presence  of  which 
distinguishes  the  larva  of  this  species  from  that  of  Passeromyia  hetero- 
chaeta,  Vill.,  a  blood-sucking  parasite  of  birds  in  the  Congo,  and  that 
of  the  African  flies,  Auchmeromyia  luteola  and  Choeromyia  spp.  The 
larvae  of  P.  azurea  are  not  able  to  withstand  a  prolonged  fast  and  died 
in  the  laboratory  when  kept  without  food  for  4  or  5  days. 

P.  azurea  is  parasitised  by  the  Chalcid,  Nasonia  brevicornis,  Ashm., 
the  only  parasite  known  to  attack  this  Muscid,  the  pupae  of  which, 
from  a  swallow's  nest  were  found  to  be  heavily  parasitised.  Probably 
in  nature  a  great  number  of  the  pupae  of  P.  azurea  are  destroyed  in 
this  way. 

Freeborn  (S.  B.).     Mosquito   Abatement  Districts  in  California. — ■ 

California  State  Bd.  Health  Mthly.  Bull.  Sacramento,  xiii,  no.  10, 
.  April  1918,  pp.  455-459,  2  figs. 

This  paper  gives  a  brief  outline  of  the  estabhshment  of  mosquito 
abatement  districts  in  California  since  1903,  and  gives  a  list  of  nine 
such  districts  organised  during  the  past  three  years. 

Headlee  (T.  J.).  Some  Recent  Advances  in  Knowledge  of  the 
Natural  History  and  the  Control  of  Mosq^mHoqs.— New  Jersey  Agric. 

Expt.  Sta.,  New  Brunswick,  Bull.  no.  306,  17th  October   1916, 
26  pp. ,  10  figs.     [Received  30th  May  1918.] 

The  bulk  of  this  bulletin  consists  of  descriptions  of  ditching  and 
draining  operations  carried  out  in  New  Jersey  for  the  purpose  of 
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control  of  tlie  salt-marsh  mosquitos,  Aedes  cantator  and  A.  sollicitans 
and  other  marsh  and  sewage  species.  Attempts  were  made  to  find 
some  larvicide  that  would  be  an  improvement  on  those  known,  but 
sulphuric  acid,  chlorine  and  solutions  of  nitre  cake  (a  by-product  of 
gun-cotton)  all  proved  less  successful  than  oil.  Electrolysis  of  pools 
■was  tried  without  any  success. 

Fajsttham  (H.  B.).      Parasitic  Protozoa  in  Relation  to  the  War. — 

S.  African  Jl.  Science,  Cape  Town,  xiv,  no.  7,  February  1918, 
pp.  297-311,  23  figs.     [Received  30th  May  1918.] 

This  paper  reviews  the  intestinal  diseases  caused  by  Protozoa  that 
have  been  prevalent  in  the  war  zones,  especially  in  the  tropics,  and 
mentions  the  principal  Protozoan  parasites  of  the  blood  that  are 
conveyed  by  insects. 

Van  der  Heyden  (N.  H.).  Mededeelingen  over  Onderzoekingen  naar 
den  Gezondheidstoestand  der  Arbeiders  in  de  Lampongsche 
Districten.  [Communications  on  Investigations  regarding  the 
Health  of  Labourers  in  the  Lampong  Districts.] — Meded.Burgerlijk. 
Geneesk.  Dienst  in  Nederlandsch- Indie,  Batavia,  1918,  no.  2, 
pp.  1-36,  9  plates,  1  map,  1  diagram. 

During  the  period  from  March  to  October  1914,  malaria  was  of 
sHght  importance  compared  with  dysentery  and  ankylostomiasis, 
but  it  remains  a  subject  demanding  more  attention  than  in  Deli 
and  other  districts. 

The  following  mosquitos  were  collected  :  Anopheles  {Cellia)  koclii, 
Don.,  A.  {Mijzomyia)  rossi,  Giles,  A.  (M.)  ludlowi,  Theo.,  A.  {M.)  leuco- 
sphyrus,  Don.,  A.  aconitus,  Don.  {alhirostris,  Theo.),  A.  {M.) punctulatiis, 
Don.,  A.  [Myzorhynchus)  sinensis,  Wied.,  A.  (M.)  barbirostris,  Wulp, 
A.  (Nyssorhynchus)  fuliginosus,  Giles,  A.  (N.)  schiiffneri,  Stant. 

Van  der  Heyden  (N.  H.).  De  Malaria  te  Telok-Betong.  [Malaria 
at  Telok-Betong.] — Meded.  Burgerlijk.  Geneesk.  Dienst  in  Neder- 
landsch-Indie,  Batavia,  1918,  no.  4,  pp.  1-40,  1  plate,  24  figs. 

This  paper  details  an  investigation  of  the  drainage  and  other 
sanitary  measures  at  the  malaria-infected  port  of  Telok-Betong, 
which  was  formerly  expected  to  become  the  southern  terminus  of  the 
Simaatran  railway  system,  but  is  now  superseded  by  the  neighbouring 
port  of  Sepandjang. 

The  following  mosquitos  were  collected  in  the  Lampongs  :  Anopheles 
(Cellia)  kochi,  Don.,  A.  (Myzomyia)  rossi,  Giles,  A.  (M.)  ludlowi, 
Theo.,  A.  (M.)  leucosphyrus,  Don.,  A.  (M.)  aconitus,  Don., 
A.  (M.)  punctulatiis,  Don.,  A.  {Myzorhynchus)  sinensis,  Wied., 
A.  (M.)  fuliginosus,  Giles,  A.  (M.)  schiiffneri,  Stant.,  and 
A.  (M.)  barbirostris,  Wulp. 

A.  rossi  is  not  very  particular  in  the  choice  of  breeding  sites,  but 
A.  aconitus  and  A.  fuliginosus  exhibit  a  preference  for  clean  water 
which  is  changed  regularly.  A.  barbirostris  was  found  during  several 
weeks  in  roadside  pools.  On  one  occasion  one  single  specimen  of 
A.  ludlowi  was  taken  from  a  pool  in  the  hinterland.     Whereas  at 
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Sepandjang  a  search  in  the  bed  curtains  of  coolies  always  yielded 
female  specimens  of  A.  ludlowi,  it  was  very  seldom  that  this  species 
was  bred  from  larvae  taken  in  fresh  and  brackish  water  pools  there. 
Either  the  larvae  of  this  species  soon  die  in  captivity  or  their  breeding 
places  are  difficult  to  find.  Dr.  Schliffner's  recommendations  regarding 
drainage  at  Sepandjang  form  an  appendix  to  this  paper. 

Legendee  (J.).  Biologie  des  Anophelines  de  Tananarive.  [Biology  of 
the  Anophehnes  of  Antananarivo.] — C.R.  Soc.  Biol.,  Paris,  Ixxxi, 
no.  9,  nth  May  1918,  pp.  493-495. 

The  favourite  breeding- ground  for  Anophelines  near  Antananarivo 
is  the  rice-field  under  cultivation.  In  October,  after  the  planting  out 
of  the  rice,  Anopheline  larvae  are  found  in  the  terraced  fields  watered 
by  streams  and  in  the  plains  irrigated  by  canals.  Before  the  rains 
begin,  the  level  of  water  may  sink  until  the  life  of  the  larvae  is 
threatened  ;  development  during  this  period  is  very  slow  and  the 
first  adults  are  not  seen  before  the  end  of  November.  Uncultivated 
rice-fields,  where  field  grasses  are  growing,  are  never  infested  until 
the  end  of  February  or  March,  when  the  Anophelines  have  become 
so  abundant  that  they  spread  beyond  their  favourite  breeding- grounds. 
The  sites  chosen  for  breeding,  in  order  of  predilection,  are  :  rice- 
fields,  cress-beds,  fields  of  yams  {Colocasia  esculenfa),  swamps  and 
market-gardens.  The  cress-beds  in  particular  are  dangerous  on 
account  of  their  proximity  to  dwellings  ;  those  of  the  upper  town 
are  rich  in  Culicine  larvae  and  those  of  the  lower  town  abound  in 
Anopheline  larvae. 

On  certain  nights  in  the  summer  the  houses  in  the  vicinity  of  the 
rice-fields  are  invaded  by  swarms  of  Anophelines.  The  numbers  of 
these  decrease  in  April  and  they  disappear  in  May.  It  is  evident  that 
they  hibernate  both  in  the  larval  and  adult  stages,  although  they  are 
very  difficult  to  find  during  the  winter.  The  most  widespread  species 
are  Anopheles  {Cellia)  pharoensis,  Theo.,  and  A.  (C.)  squamosus,  Theo. 

Ferris  (G.  F.).  An  Apparently  New  Species  of  Leptinillus  (Coleoptera, 
Leptinidae). — Canadian  Entomologist,  London,  Out.,  \,  no.  4,  April 
1918,  pp.  125-128,  3  figs. 

Leptinillus  aplodontiae,  sp.  n.,  a  parasite  of  Aplndontia  sp.,  a  genus 
of  rodents  peculiar  to  the  Pacific  Coast,  is  described.  The  only  other 
Leptinids  that  are  known  to  be,  or  suspected  of  being,  ecto-parasites 
are  Leptinus  testaceus,  Miill.,  frequently  found  in  the  nests  of  bumble 
bees  and  small  mammals,  and  once  recorded  from  mice  and  once 
from  shrews,  and  Leptinillus  validus,  Horn,  about  which  very  little 
is  known,  except  that  it  has  once  been  taken  from  the  skins  of 
Alaskan  beavers. 

The  only  other  Coleoptera  that  are  found  as  ecto-parasites  are 
Platypsyllvs  castoris,  Bits.,  taken  from  beavers  in  both  larval  and 
adult  stages,  and  the  Silphid,  Lyrosonia  opaca,  Mann,  found  in  the 
nests  of  certain  maritime  birds  which  it  probably  uses  for  purposes 
of  transportation.  [Several  species  of  South  American  Staphylinids 
of  the  genus  Amblyopitius  have  been  recorded  as  being  parasitic  on. 
rodents,  and  a  species  of  MyotypJilus  has  been  found  on  a  rat  in 
Tasmania. — Ed.] 
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Hutchison  (R.  H.).  Overwintering  of  the  House  Fly.— JZ.  Agric. 
Research,  Washington,  D.C.,  xiii,  no.  3,  15th  April  1918,  pp.  149- 
169,  1  plate. 

Experiments  and  observations  on  the  method  of  over- wintering  of 
the  house-fly,  Musca  dotnestica,  L.,  have  shown  that  it  cannot  pass 
the  winter  in  the  adult  state  when  exposed  to  outdoor  conditions, 
nor  when  in  heated  buildings,  where  it  is  particularly  liable  to  attack 
by  the  fungus,  Empusa  muscae.  It  may  be  kept  alive  much  longer 
in  such  places  as  attics  and  stables  that  are  only  slightly  heated. 
Experiments  ^ith  the  house-fly  do  not  support  Dove's  theory,  based 
on  experiments  with  Lucilia  sp.,  that  the  fungus,  E.  muscae,  develops 
principally  in  sexually  mature  and  fertilised  flies,  which  do  not  oviposit 
on  account  of  low  temperatures  or  the  absence  of  suitable  media  for 
their  eggs.  In  the  latitude  of  Washington,  D.C.,  M.  domestica  may 
over-winter  from  November  to  April  in  two  ways  : — (1)  by  continued 
breeding  in  warm  places  where  food  and  breeding-places  are  available, 
the  individuals  present  in  March  and  April  being  the  offspring,  and  not 
the  survivors,  of  those  present  in  autumn  ;  (2)  in  the  larval  and 
pupal  stages  in  or  under  large  manure  heaps ;  though  whether  this 
method  of  over- wintering  or  that  by  continued  breeding  is  the  more 
common  or  successful  cannot  now  be  stated.  Judging  from  the  fact 
that  flies  do  not  appear  in  large  numbers  till  late  in  May  or  early  in 
June,  it  is  probable  that  only  a  very  small  percentage  of  the  larvae 
present  in  manure  heaps  in  autumn  live  through  the  winter  and 
give  rise  to  adults  in  the  spring. 

On  the  other  hand  it  is  probable  that  the  method  of  over-wintering 
by  continued  breeding  is  much  more  wide-spread  than  is  now  reahsed, 
especially  in  cities,  where  there  must  be  numerous  foci,  such  as 
kitchens,  dining-rooms,  restaiftants,  bakeries,  animal  houses  and  the 
like,  from  which  flies  escaping  on  warm  days  in  March  and  April 
survive  to  produce  the  hordes  that  begin  to  appear  in  May. 

Kesearch  has  shown  that  M.  domestica  does  not  exhibit  any 
retardation  of  ovarian  development  such  as  that  met  with  in  Pollenia 
rudis,  in  which  the  ovaries  remain  undeveloped  until  spring,  and  which 
hibernates  in  the  adult  state,  being  able  to  withstand  the  effects  of 
considerable  cold. 

Lebceuf  (A.)  &  Gambier  (A.).  Sur  deux  Cas  de  Spiroch6tose  humaine 
observes  a  Brazzaville  (Moyen-Congo).  [On  two  Cases  of  Human 
Spirochaetosis  observed  at  Brazzaville  (Middle  Congo).] — Bull. 
Sac.  Path.  Exot.,  Paris,  xi,  no.  5,  8th  May  1918,  pp.  359-364. 

This  paper  records  chnical  observations  on  two  cases  of  human 
spirochaetosis,  due  presumably  to  Spirochaeta  duttoni,  the  symptoms 
observed  being  characteristic  of  relapsing  fever. 

Chatton  (E.)  &  Blanc  (G.).  Large  Eclectisme  parasitaire  de  la 
Punaise  des  Lits.  Son  Entretien  aux  Depens  des  Reptiles.  [Wide 
Choice  of  Hosts  by  the  Bed-bug.  Its  Maintenance  on  Reptiles.] 
—Bull.  Sac.  Path.  Exot.,  Paris,  xi,  no.  5,  8th  May  1918, 
pp.  382-387. 

There  are  three   species   of  the   genus   Cimex  or  its   allies   that 
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especially  attack  man :  C.  hctularius,  L.,  C.  hemiptera,  F.  {rotund- 
atus,  Sign.),  peculiar  to  hot  climates,  and  Leptocimex  (C.)  boueti, 
Brumpt,  discovered  by  Bouet  in  French  Guinea.  A  fourth  species, 
C.  pipistrelli,  Jenyns,  has  been  found  on  bats  in  England,  India  and 
South  Africa.  Three  others  attack  birds,  viz.  : — C.  hirundinis  infesting 
the  nests  of  swallows  ;  C.  columharws  in  dovecots  and  hen-houses  ; 
and  C.  inodorus  in  hen-houses. 

While  man  is  undoubtedly  the  preferred  host  of  the  first  three  species, 
it  is  nevertheless  known  that  these  bugs  also  attack  the  domestic 
animals  that  live  with  man,  such  as  rats,  rabbits,  guinea-pigs,  calves, 
dogs,  cats  and  monkeys.  The  authors  have  found  that  C.  lectularius 
can  exist  and  reproduce  independently  of  man,  and  have  observed 
it  establish  and  propagate  itself  far  from  any  human  habitation 
in  the  laboratory  kennels,  where  only  small  rodents  or  cats  could 
have  supplied  blood-meals.  The  possibility  of  its  subsistence  on  cold- 
blooded animals  has  been  suspected,  and  while  the  authors  have  not 
known  this  to  occur  spontaneously,  they  have  easily  and  repeatedly 
produced  the  conditions  experimentally.  Geckos  {Tarentola  tnauri- 
tanica)  have  been  largely  experimented  with,  three  successive  feeds 
at  intervals  of  15  to  20  days  having  been  given  to  individuals  of 
C.  lectularius,  which  have  developed  to  the  adult  form  and  oviposited, 
giving  rise  to  larvae,  without  other  food  than  the  gecko.  Chameleons, 
sand-lizards  {Gongylus  ocellatus)  and  a  frog  {Rana  temporaria)  have 
also  furnished  blood-meals.  The  only  conditions  necessary  in  nature 
to  induce  these  insects  to  bite  reptiles  is  that  the  latter  should  be 
at  hand,  and  in  hot  climates  the  species  dealt  with  are  found  inhabiting 
the  walls  or  verandahs  of  dwellings. 

On  account  of  its  domestic  habits  and  the  predilection  shown  for 
it  by  certain  species  of  Phlebotomus,  the  gecko  has  been  suspected 
of  being  a  reservoir  of  the  virus  of  Oriental  Sore.  The  hypothesis  that 
PJdebotomus  are  the  vectors  has  not  as  yet  been  confirmed  and  it 
seems  likely  that  bed-bugs  may  play  this  role.  The  fact  that  the 
bugs  more  readily  bite  geckos  when  the  temperature  is  high,  and 
that  they  first  attack  those  parts  of  the  host  where  the  skin  is 
thinnest,  would  explain  two  peculiarities  of  cutaneous  leishmaniasis, 
namely,  its  seasonal  incidence  and  its  localisation  in  unprotected  parts. 
The  wide  choice  of  hosts  by  the  bed-bug  forms  a  contrast  to  the 
strictly  limited  choice  of  fleas  and  lice.  While  these  are  carriers 
of  a  virus  that  passes  rapidly  from  man  to  man,  the  bed-bug  must 
be  considered  to  be  among  those  insects  in  which  the  virus  seems 
to  be  maintained  without  the  presence  of  man,  but  nevertheless 
in  his  vicinity  and  in  relation  with  the  local  fauna,  especially  domestic 
animals. 

^^ 

Chatton  (E.)  &  Blanc  (G.).  Culture  du  Trypanosome  du  Gecko  chez 
la  Punaise  des  Lits.  [Culture  of  the  Trypanosome  of  the  Gecko 
in  the  Bed- Bug.] — Bull.  Soc.  Path.  Exot.,  Paris,  xi,  no.  5,  8th  May 
1918,  pp.  387-390. 

It  has  been  shown  [see  previous  paper]  that  the  bed-bug  readily 
bites  reptiles  and  especially  geckos.  Experiments  to  determine 
whether  the  bugs  are  able  to  carry  any  of  the  different  haematozoa 
that  infect  geckos  showed  that  none  of  these,  with  the  exception 
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of  certain  leishmaniform  bodies  that  are  insufficiently  known,  appears 
a  'priori  to  find  in  the  bed-bug  a  host  in  which  it  can  accomplish  its 
normal  development.  The  geckos  examined  were  taken  far  away 
from  any  human  dwelling  and  in  all  probability  had  never  been  bitten 
by  bugs.  It  is  the  more  interesting  to  note  that  the  trypanosomes 
harboured  by  them  showed  themselves  capable  of  developing  readily 
in  the  intestines  of  these  insects,  and  much  more  easily  than  in 
artificial  media.  The  surest  method  of  discovering  the  existence  of 
trypanosomes  in  a  gecko  is  to  have  them  bitten  by  bugs  and  to  recover 
the  parasite  in  the  stomach  of  these  insects  on  the  2nd  to  8th  day. 
The  trypanosomes  undergo  no  developmental  change  in  the  intestine 
of  the  bug.  The  culture  appears  to  reach  its  maximum  towards  the 
5th  or  6th  day  and  obviously  degenerates  when  the  digestion  of  blood 
is  complete.  The  develoj)ment  of  the  trypanosome  of  the  gecko  in 
the  bug  is  a  simple  temporary  culture  in  the  blood  AAnthdrawn  from  the 
gecko,  which  constitutes  a  favourable  medium  so  long  as  it  is  not 
completely  digested.  The  role  of  the  bug  is  merely  to  prevent  the 
putrefaction  of  the  blood  by  means  of  its  intestinal  secretions.  This 
fact  illustrates  the  power  possessed  by  certain  trypanosomes  of 
developing  in  some  animal  quite  distinct  from  their  normal 
intermediate  host,  and  the  impossibility  of  ascribing  with  certainty 
the  role  of  natural  vector  to  the  insect  that  lends  itself  to  such 
development. 

An  infection  by  Trypanosoma  cruzi  lasting  5  months  was  obtained 
by  Brumpt  in  1912  in  the  bed-bug  with  transformation  of  the 
trypanosomes  into  crithidial  bodies  and  a  return  to  small  trypanosomes 
capable  of  causing  infection ;  this  was  a  case,  not  of  a  simple  culture, 
but  of  true  development. 

These  observations  indicate  that  the  favourable  host  is  not 
necessarily  the  natural  host,  nor  even  an  allied  species,  and  may 
be  an  animal  that  cannot  be  described  as  a  host  in  the  parasitic 
sense  of  the  word.§ 

Leger  (M.).  Contribution  a  I'Etude  de  la  Faune  culicidienne  de  la 
Guyane  francaise.  [Contribution  to  the  Study  of  the  Culicid 
Fauna  of  French  Guiana.] — Bull.  Soc.  Path.  Exot.,  Paris,  xi,  no.  5, 
8th  May  1918,  pp.  397-400. 

Mosquito-borne  diseases  are  of  such  importance  in  French  Guiana 
that  they  have  seriously  impeded  repeated  attempts  at  colonisation, 
periodical  outbreaks  of  malaria,  filariasis  and  yellow  fever  having 
retarded  the  development  of  the  colony  throughout  the  19th  century. 
The  species  of  Anophelines  and  Culicines  found  in  the  colony  are 
reviewed,  with  the  type  of  locality  in  which  they  are  found.  Only 
two  Anophelines  are  known  to  occur,  namely,  Anopheles  {Cellia) 
argyrotarsis,  Desv.,  and  A.  (C.)  albimanus,  Wied.  {cubensis,  Agr., 
albipes,  Theo.),  the  latter  being  the  more  abundant  species. 

Culicines  identified  by  the  author  include  :  Culex  fatigans,  Wied., 
C.  digiiutus,  Rond.,  C.  mathisi,  Nev.-Lem.,  C.  favipes,  Macq.,  Aedes 
{Culicelsa)  taeniorhynchus,  Wied.,  Taeniorhynchus  fasciohtus,  Arri., 
T.  (Mansonia)  amazonensis,  Theo.,  Melanoconion  atratum,  Theo., 
Stegomyia  fasciata,  F.,  and  S.  Inciensis,  Theo.,  a  variety  of  the 
last-named. 
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Van  Saceghem  (R.).  La  Peste  du  Cheval  ou  Horse  Sickness  au  Congo 
Beige.  [Horse  Sickness  in  the  Belgian  Congo.] — Bull.  Soc.  Path. 
Exot.,  Paris,  xi,  no.  5,  8th  May  1918,  pp.  423-432. 

The  tick,  Amhlyomma  hebraeum,  is  known  to  be  the  vector  of 
heartwater ;  this  tick,  however,  does  not  occur  in  Zambi,  though 
A.  variegatum  and  A.  splendidum  are  present.  Experiments  recorded 
in  this  paper  indicate  that  horse-sickness  and  heartwater  are  two 
varieties  of  the  same  virus,  heartwater  in  sheep  being  transmitted 
to  horses  in  the  form  of  horse-sickness,  but  being  non-transmissible 
to  cattle.  The  carrier  concerned  in  fatal  cases  of  both  these  diseases 
was  found  to  be  Rhipicephalus  appendiculatus  and  R.  evertsi  var. 
alhigenicidatus ;  but  it  was  also  observed  that  the  epizootic  of  horse- 
sickness  spread  in  troops  of  horses  that  were  carefully  freed  from 
ticks  and  kept  in  a  tick -free  region,  thus  proving  that  other  agents 
can  transmit  the  disease. 

It  has  in  fact  been  proved  that  Stegomyia  spp.,  Anopheles  spp., 
Lyperosia  spp.  and  Stomoxys  spp.  can  act  as  vectors.  In  all 
probability  ticks  maintain  the  disease  in  an  endemic  form  in  a  country, 
while  the  above-named  insects  are  the  agents  by  which  it  is  rapidly 
transmitted  from  horse  to  horse,  thus  producing  epidemics. 

This  transmission  occurs  at  such  short  distances  that  horses  in  general 
use  have  safely  traversed  the  whole  region  during  an  epizootic,  the 
only  precaution  taken  being  to  keep  them  away  from  infected  kraals. 
From  this  the  author  concludes  that  the  principal  vector  in  Zambi 
is  a  species  of  Culicoides,  closely  allied  to  C.  neavei,  Aust,  These 
small  blood-sucking  midges  are  never  far  distant  from  troops  of 
horses,  but  are  very  dif&cult  to  find  ;  they  can  only  be  observed 
flying  from  animal  to  animal  very  early  in  the  morning.  Numerous 
individuals  of  Tabanus  pluto  present  during  the  epidemic  at  Zambi 
were  also  j)robable  vectors.  A  strong  dose  of  camphorated  oil  given 
as  a  subcutaneous  injection  has  yielded  good  results  in  cases  of  horse- 
sickness.  It  seems  possible  to  confer  immunity  on  horses  by  pro- 
gressive injections  of  virulent  serum  mixed  with  glycerine  in  equal 
volume  and  subjected  for  12  hours  to  \  the  volume  of  sulphuric  ether. 

Pestico  (J.  F.).  La  Mosca  domestica.  [The  House-Fly.]— i^eu.  Agric, 
Bogota,  iv,  no.  2,  February  1918,  pp.  98-101,  1  fig.  [Received 
7th  June  1918.] 

This  article  briefly  describes  the  various  measures  available  against 
Musca  domestica,  against  which  the  municipality  of  Medellin,  Colombia, 
is  beginning  a  campaign. 

Hegh  (E.),  Comment  nos  Planteurs  et  nos  Colons  peuvent-ils  se 
prot^ger  contre  les  Moustiques  qui  transmettent  des  Maladies  ? 

[How  can  our  Planters  and  Colonists  protect  themselves  against 
Disease-bearing  Mosquitos?] — Royaume  de  Belgique,  Ministere  des 
Colonies,  Service  Agriculture,  London,  Etude  Biol,  Agric,  no.  4, 
1918,  200  pp.,  105  figs.    [Received  12th  June  1918.] 

This  booklet  has  been  compiled  to  meet  the  need  for  a  concise 
and  methodical  account,  in  the  French  language,  of  the  most  recent 
methods   of  destroying  mosquitos   and   eliminating   mosquito-borne 
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diseases.  The  style  is  simple  and  clear,  with  many  illustrations, 
and  the  information  given  should  be  of  value  to  colonists  and  planters 
in  all  parts  of  Africa. 

The  various  chapters  are  devoted  to  an  explanation  of  the  mosquito 
danger,  a  description  of  the  morphology  and  biology  of  mosquitos, 
methods  of  protection  against  them  and  recommendations  for 
combating  them,  etc.  The  successful  results  of  recent  control 
campaigns,  and  notably  that  in  the  Panama  Canal  Zone,  are  quoted. 
A  two-page  summary  indicates  the  most  essential  precautions  against 
mosquitos  that  should  be  taken  by  every  inhabitant  of  the  country. 
A  comprehensive  bibliography  of  recent  literature  on  the  subject 
is  included,  and  an  appendix  contains  a  key  to  the  African  species 
of  Anophelines,  with  their  geographical  distribution. 

Waterston  (J.).     On  the  Mosquitos  of   Macedonia. — Bull.  Entom. 
Research,  London,  ix,  part  1,  May  1918,  pp.  1-12,  5  figs. 

This  is  a  preliminary  report  dealing  with  the  species  of  mosquitos 
met  with  in  Macedonia  by  the  British  Malaria  Commission  during  the 
latter  half  of  1917.  Natural  enemies  of  mosquitos  observed  during 
these  investigations  include  swallows,  some  of  the  smaller  waders, 
such  as  Tringa  (Tetanus)  ochropus,  T.  hypoleucus  and  Aegialitis  minor, 
and  various  small  species  of  fish.  Under  laboratory  conditions  many 
insect  larvae  collected  mth  those  of  mosquitos  were  predatory  on 
the  latter,  e.g.,  various  Odonata,  Ephemerids,  Chrysops,  Nepa  cinerea 
and  Notonecta  glauca.  Adult  dragonflies  also  destroyed  a  good 
many  mosquitos.  Towards  the  end  of  the  season  larvae  become 
badly  overgrown  with  colonies  of  Vorticella  and  occasional  mosquitos 
with  acari  on  them  were  captured. 

Anopheles  maculipennis,  Mg.,  was  found  everywhere  throughout 
the  season,  the  numbers  varying  considerably.  Towards  the  end 
of  August  and  throughout  September,  this  species  gradually  declined, 
giving  place  to  A.  palestinensis,  but  whether  the  abundance  of  the 
latter  species  has  any  direct  relation  to  the  rise  in  the  incidence  of 
subtertian  malaria  is  still  undetermined.  The  larvae  of  A.  maculi- 
'pennis  proved  to  be  very  resistant  to  cold,  and  after  immersion  in 
water  that  froze  into  a  solid  block  of  ice,  were  resuscitated  on 
exposure  to  sunshine.  A.  bifurcatus,  L.,  was  discovered  in  a  variety 
of  localities,  but  was  nowhere  numerous.  In  its  early  stages  this 
species  is  cannibalistic,  full-grown  larvae  devouring  those  of  the 
1st  and  2nd  instars.  A.  poXesiinensis,  Theo.  {Pyretophorus  nursei, 
Theo.,  P.  cardamitisi,  Newst.  &  Cart.),  of  which  A.  superpictus  var. 
macedoniensis  [see  this  Review,  Ser.  B,  vi,  p.  72]  is  also  a  synonym, 
according  to  Cot  and  Hovasse  is  the  chief  autumnal  species  in  some 
localities  and  probably  throughout  Macedonia  generally.  A.  sinensis, 
Wied.  {psendopictus,  Grassi)  is  essentially  a  lacustrine  breeder  and  is 
only  occasionally  taken  at  any  distance  from  standing  water.  This 
species  breeds  until  late  in  the  season. 

Stegomyia  Jasciaki,  F.,  is  said  to  be  exceedingly  abundant  within 
the  town  of  Salonika,  particularly  in  buildings.  How  far  inland  this 
species  occurs  is  not  known.  Ochlerotatus  dorsalis,  Mg.,  is  annoying 
and  persistent  in  houses,  hospitals,  etc.,  although  no  breeding-places 
were  discovered  within  a  distance  of  |  of  a  mile.     Taeniorhynchus 
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richiardii,  Fie,  was  taken  only  occasionally  near  Karasouli.  Two 
species  of  the  genus  TheobaMia  were  found  ;  the  first  was  unmistakably 
T.  longiareolata,  Mcq.  ;  the  second  is  provisionally  identified  as 
T.  annulata,  Schrank.  Culex  mimeticus,  Noe,  a  stream-breeder,  was 
found  in  various  nullahs  but  has  not  been  known  to  bite.  C.  fifiens, 
L.,  is  apparently  the  most  widely  distributed  mosquito  in  Macedonia, 
and  is  found  in  both  clear  and  foul  water.  A  reserve  tank  of  water 
that  had  been  stored  throughout  the  summer  had  been  oiled  from  the 
early  months  till  August.  In  September  chlorinating  was  substituted 
for  oiling,  and  shortly  afterwards  larvae  were  observed  moving  at  the 
surface.  C.  pipiens  was  also  found  breeding  in  low  marshy  ground  near 
the  sea,  but  exact  tests  have  not  yet  been  made  of  the  salinity  of  the 
water  in  which  it  occurred.  C.  hortensis,  Fie,  was  found  in  tents, 
etc.,  with  C.  pipiens,  though  on  one  occasion  only  was  an  apparently 
blood-gorged  female  observed  ;  this  has  been  previously  recorded 
as  a  sylvan  species,  not  attacking  animals  or  man,  nor  occurring  in 
houses. 

Uranotaenia  unguiculata,  Edw.,  has  been  observed  in  several 
localities.  It  is  the  only  species  of  this  genus  found  in  the  Palaearctic 
region,  and  these  records  form  a  considerable  extension  westward 
of  its  ascertained  range. 

Illingworth  (J.  F.).      The   Australian  Sheep-fly  in  Hawaii. — Proc. 

Hawaiian  Entom.  Soc.  for  the  Year  1917,  Honolulu,  iii,  no.  5, 
April  1918,  p.  429. 

The  author  records  having  bred  a  screw-worm  fly  in  abundance 
from  dead  cats  and  rats  in  Hawaii,  which  has  proved  to  be  identical 
with  Chrysomyia  {Calliphora)  rufifacies,  the  common  sheep-fly  of 
Australia.  The  development  of  this  species  is  very  rapid  in  Hawaii ; 
in  an  animal  exposed  on  16th  July,  larvae  hatched  on  the  following 
morning  and  were  ready  to  enter  the  soil  and  pupate  3  days  later. 
The  pupal  stage  lasts  about  6  days. 

Bridwell  (J.  C).  Certain  Aspects  of  Medical  and  Sanitary  Entomology 
in  Hawaii. — ^  Separate  from  Trans.  Med.  Soc.  Hawaii  for 
1916-17,  Honolulu,  March  1918,  pp.  27-32. 

Before  the  advent  of  the  Polynesian  race,  the  Hawaiian  Islands 
possessed  no  mammalian  land  fauna  except  a  bat  and  possibly  a 
rat,  and  consequently  were  entirely  free  from  insects  and  ticks  that 
•could  transmit  human  disease".  All  the  present  insect  enemies  of 
man  have  been  introduced  into  these  islands  by  man  himself. 

Only  three  species  of  mosquitos  are  at  present  known  in  the  Islands, 
viz.  : — Sfegomyiafaseiata,  the  transmitter  of  yellow  fever ;  S.  albopicta 
[scutellaris)',  and  Culex  fafigans,  believed  on  good  evidence  to  be  the 
transmitter  of  dengue,  and  one  of  the  transmitters  of  filariasis. 

It  is  noteworthy  that  in  the  Islands  there  exist  the  mosquito  of  yellow 
fever,  but  not  the  pathogenic  organism  ;  the  organism  of  malaria 
in  the  blood  of  many  of  the  residents,  but  not  the  mosquito  ;  and  in 
the  case  of  dengue  and  filariasis  both  the  organism  and  the  mosquito. 
Much  valuable  anti-mosquito  work  has  recently  been  done  in  the 
introduction  of  top  minnows  and  the  extensive  destruction  of  breeding 
places.     Further    work    might  be  done  with  no  great  difficulty  or 
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expense  by  the  introduction  of  some  of  the  smaller  beetles,  Rliynchota 
and  dragonflies  known  to  be  enemies  of  mosquito  larvae. 

The  fleas  of  the  Islands  have  been  little  studied  as  yet,  the  species 
present  being  unknown  except  for  a  few  of  the  cosmopolitan  ones. 

In  the  better  residential  sections  of  Honolulu,  the  house-fiy  {Musca 
domestica)  is  conspicuous  by  its  absence,  the  reasons  for  this  being 
the  fact  that  horses  and  cattle  are  but  rarely  stabled  there,  owing 
to  the  motor  having  superseded  them  as  a  means  of  transport ;  the 
prompt  removal  of  manure  from  the  few  existing  stables  by  Chinese 
gardeners,  while  the  garbage  is  removed  from  houses  by  Japanese 
pig-breeders  with  equal  promptness.  The  beneficial  effect  of  the 
removal  of  manure  "will  be  evident  on  comparison  Avith  the  country 
manure  heaps  formed  of  refuse  brought  from  the  town,  these  districts 
literally  swarming  with  flies.  Further  the  climate  and  nature  of 
the  feed  given  to  horses  results  in  the  speedy  fermentation  of  the 
manure  produced,  with  the  development  of  such  high  temperatures 
that  the  larvae  of  M.  domestica  cannot  exist  in  it.  Manure  heaps 
and  isolated  horse  and  cow  droppings  are  further  very  generally 
penetrated  by  the  ant,  Pheidole  megacephah,  which  destroys  a  large 
part  of  the  eggs,  larvae,  pupae  and  newly-emerged  adults.  The 
better  residential  districts  largely  escape  the  fly  nuisance  owing  to 
the  fact  that  climatic  conditions  and  abundant  food  and  water  serve 
to  keep  the  adults  in  the  open,  where  they  may  be  formd  in  numbers  on 
hibiscus  hedges  and  on  the  foliage  of  ornamental  shrubs  and  trees. 

Food  contamination  may  be  effected  by  several  species  of  flesh 
flies  {Sarcophaga  spp.),  bluebottle  flies  such  as  Chrysomyia  {Pycnosoma) 
dux,  Calliphora  spp.,  and  Lucilia  sericata,  and  by  Synthesiomyia 
brasiliensis,  all  of  which  feed  in  the  larval  stage  in  carrion  or  dung 
and  as  adults  upon  animal  matter.  Several  of  these  have  been 
known  as  pests  of  cattle  and  sheej),  producing  serious  myiases,  and 
they  may  be  expected  to  give  rise  occasionally  to  nasal  and  traumatic 
myiases  in  man. 

None  of  the  ticks  transmitting  human  diseases  have  as  yet  appeared 
in  the  Islands. 

Adams  (H.  A.).    The  Blow-Fly  Pest.     Another  Fly-Trap. — Queensland 
Agric.  Jh,  Brisbane,  ix,  no.  4,  April  1918,  p.  136. 

A  fly-trap,  easily  and  cheaply  made  from  a  kerosene  tin,  to  be 
hung  by  wire  from  a  tree  or  fence,  is  described.  In  the  lower  part 
of  the  trap  is  placed  the  bait,  consisting  of  decomposed  sheep's 
entrails,  and  in  the  upper  part  an  arsenical  solution,  sweetened  with 
sugar.  Two  strips  of  flaimel  about  2  inches  wide  are  placed  so  that 
they  dip  into  the  hquid  at  the  top  and  rest  on  the  bait  at  the  bottom, 
which  is  thus  always  kept  moist  by  the  poison.  The  bait  must  be 
thoroughly  decomposed  before  use,  as  the  action  of  the  arsenic  tends 
to  prevent  decomposition. 

Jones  (L.  G.).      Sheep  Maggot  Fly  Pest.  — [Queensland  Agric.   Jl., 
Brisbane,  ix,  no.  4,  April  1918,  p.  137. 

The  author  strongly  advocates  the  practice  of  leaving  the  dags 
on  sheep  and  poisoning  them  by  submergence  in  a  very  strong 
arsenical  solution,  instead  of  removing  them,  as  is  the  usual  custom. 
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The  arsenical  solution  is  made  by  heating  4  gals,  rain  water  with 
I  lb.  washing  soda  nearly  to  boiling  point,  adding  1  lb.  commercial 
arsenic,  bringing  quickly  to  the  boil  and  boiling  for  about  15  minutes. 
Then,  just  as  it  is  being  taken  from  the  fire  4  pints  of  cold  water 
should  be  added  and  the  whole  stirred  for  5  minutes,  as  arsenic  that 
has  been  boiled  in  water  goes  more  completely  into  solution  if  suddenly 
put  off  the  boil. 

It  is  contended  that  the  use  of  poisoned-ofial  fly-traps  and  the 
poisoning  of  carcases  defeats  its  own  ends,  as  the  flies  are  repelled 
and  search  for  the  living  sheep  in  consequence.  Similarly  the  poisoned 
dags  will  act  as  repellents  to  the  rehef  of  the  sheep. 

The  sheep  should  also  be  provided  with  an  arsenical  salt  lick,  the 
arsenic  from  which  would  not  all  be  absorbed  into  the  system,  but 
would  pass  out  with  the  droppings,  which  would  thus  be  in  a  condition 
to  greatly  retard  the  development  of  the  maggots. 

If  the  fly  should  attack  the  sheep  on  any  part  of  the  body  other 
than  the  tail,  it  is  probably  djie  to  the  yelk  bein^  diseased,  owing 
to  a  bad  state  of  health  in  the  sheep,  for  which  iron  is  the  appropriate 
remedv. 


Neill  (M.  H.).  The  Problem  of  Acute  Infectious  Jaundice  in  the 
United  States. — U.S.  Public  Health  Reps.,  Washington,  D.G., 
xxxiii,  no.  19,  10th  May  1918,  pp.  717-726. 

In  discussing  the  problem  of  the  rat  as  a  carrier  of  Spirochaeta 
icterohaemorrhagiae,  the  organism  causing  infectious  jaundice,  the 
author  remarks  that  there  is  no  adequate  evidence  that  any  insect 
plays  a  part  in  the  transmission  of  the  disease  in  nature,  though  the 
experimental  evidence  is  by  no  means  complete.  The  epidemiology  of 
the  disease  seems  to  point  rather  definitely  to  moist  soil  at  an  equable 
temperature  as  a  means  of  keeping  ahve  the  virus. 


The  Parasite  of  Icterohaemorrhagic  Jaundice.— i^n'^.  Med.  Jl.,  Lmidon, 
no.  2998,  15th  June  1918,  pp.  675-676. 

The  researches  of  Noguchi  on  the  cultural  conditions  of  Spirochaeta 
(Leptospira)  icterohaemorrhagiae,  the  causative  organism  of  ictero- 
haemorrhagic jaundice,  formerly  called  Weil's  disease,  have  shown  that 
an  animal  or  human  serum  is  an  essential  medium  for  it.  Further, 
it  has  been  proved  that  the  faeces  of  normal  or  jaundiced  persons 
destroy  the  organism  within  24  hours,  and  in  polluted  water  and  sewage 
it  does  not  remain  alive  for  more  than  3  days.  It  is  therefore  improbable 
that  the  spirochaete  can  survive  long  after  it  leaves  its  host, 
and  to  explain  cases  of  human  infection  in  which  the  carrier  rodents 
are  not  in  contact  with  man,  the  question  of  insect  vectors  has  been 
investigated  by  Reiter,  with  negative  results  in  the  case  of  certain 
biting  flies,  fleas  and  bed-bugs,  and  by  Noguchi,  who  found  that  the 
larvae  and  adults  of  Culex,  the  larvae  of  the  house-fly  and  bluebottle, 
wood  ticks  and  leeches  failed  to  become  carriers  when  fed  on  infected 
guinea-pigs  or  their  organs. 
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Had  WEN  (S.).  A  Note  on  the  Occurrence  and  Significance  of  Ano- 
plielinae  in  B.C. — Proc.  B.  C.  Entom.  Soc,  Victoria,  B.C.,  no.  5, 
January  1915,  pp.  81-82.     [Received  17th  June  1918.] 

The  Anopheline  mosquitos  are  never  as  numerous  in  British  Columbia 
as  the  Culieines,  and  are  often  hard  to  find.  One  species  only, 
A.  punctipennis,  Say,  occurs  on  the  lower  mainland,  and  this  only 
in  small  numbers  and  in  spring,  out  of  doors.  During  the  summer 
it  practically  disappears,  to  reappear  in  autumn  on  the  walls  of  houses 
and  in  cellars.  A.  maculipennis,  a  well-known  carrier  of  malaria, 
probably  has  the  same  seasonal  prevalence  as  A.  punctipennis  and 
was  reported  for  the  first  time  during  the  summer  of  1915  in  a  part 
of  the  province  that  is  very  hot  and  dry.  The  presence  of  this 
mosquito  does  not  necessarily  imply  the  existence  of  malaria  ;  in 
Eastern  Canada  the  disease  is  now  of  rare  occurrence,  though  A.  maculi- 
pennis is  comparatively  common. 

Had  WEN  (S.).  A  Description  of  the  Egg  and  Ovipositor  of  Cuterebra 
fontinella  Clark  (Cottontail  Bot).  —  Proc.  B.  C.  Entom.  Soc, 
Victoria,  B.C.,  no.  5,  January  1915,  pp.  88-91,  7  figs.  [Received 
17th  June  1918.] 

The  egg  of  Cuterebra  fontinella  bears  a  general  resemblance  to 
that  of  Gastrophilus  equi,  having  a  deep  groove  on  one  side  showing 
that  it  is  meant  to  be  attached  to  a  hair,  and  probably  moisture 
and  friction  are  necessary  for  the  emergence  of  the  larva,  as  in  the 
case  of  that  species.  The  subsequent  life-history  of  CuterebrinB' 
larvae  must  differ  considerably,  however,  since  the  larvae  show  a 
selective  faculty  for  different  parts  of  the  body.  Thus  C.  ema.sctdator 
selects  the  scrotum  of  Tamias  striatus  lysteri  for  its  final  habitat, 
while  another  midetermined  species  is  reported  from  the  backs  of 
field  mice.  Two  mature  larvae  were  taken  from  the  costal  region 
of  a  domestic  cat,  though  probably  this  was  not  the  natural  host, 
as  the  larvae  may  have  been  swallowed  when  the  cat  was  feeding 
on  a  squirrel.  The  larvae  of  C.  fontinella  found  in  rabbits  show 
no  selective  faculty  for  any  special  part  of  the  body. 

A  comparison  of  the  eggs  of  the  Oestridae  shows  that  those  of 
Hypoderma  bovis  and  H.  lineatiim  are  smooth,  attached  by  a  j)edicel 
and  without  an  operculum.  That  of  Oedemagena  tarandi  (reindeer 
warble-fly)  differs  from  these  in  the  possession  of  a  rudimentary 
operculum.  The  egg  of  G.  equi  is  curved,  grooved  and  possesses  an 
operculum,  strongly  resembling  in  these  respects  the  egg  of  Cuterebra 
fontinella.  Hence  it  is  reasonable  to  suppose  that  the  mode  of  entrance 
of  their  larvae  into  their  hosts  is  somewhat  similar,  a  view  which 
is  strengthened  by  the  fact  that  rodents  are  continually  licking 
themselves. 

The  reputed  host  of  C.  fontinella  is  Lepus  artemisia  (cottontail 
rabbit),  but  possibly  it  has  another  one,  probably  a  mouse,  as  no 
parasitised  rabbits  have  been  found  in  western  British  Columbia. 
Cuterebrine  larvae  have  the  habit  of  emerging  from  their  host-animal 
after  it  has  been  killed,  in  which  respect  they  differ  from  those  of 
Hypoderma.  A  description  of  the  ovipositor  of  C.  fofUinella,  which 
is  unusually  short,  concludes  this  paper. 
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GuiTEL    (F.).      Entomologie    6conomique.      Parasites  de  rHomme. 

[Economic  Entomology.     Human  Parasites.]     Insecta,  Remies, 
vii,  no.  73-84,  pp.  38-40.     [Received  17th  June  1918.] 

The  work  done  by  the  Entomological  Station  at  Rennes  during  1916 
included  the  preparation  of  an  8-page  bulletin  entitled  "  Insects 
harmful  to  soldiers  in  the  field,"  copies  of  which  were  sent  to  the  men 
at  the  front,  together  with  sachets  of  flowers  of  sulphur  for  use 
against  Pediculus  hunmnus  {vestimenti)  (body  louse). 

BoRTHWicK  (J.  D.).    Veterinary  Division.    Annual  Report,  1916-17. 

— Union  S.  Africa  Dejpt.  Agric.  Rept.,  Cape  Town,  1918,  pp.  29-38. 
[Received  17th  June  1918.] 

The  chief  disease  with  which  the  Veterinary  Division  has  had  to 
deal  is  African  Coast  fever.  The  position  in  respect  of  this  disease, 
taking  the  Union  as  a  whole,  has  improved.  In  the  Cape  Province 
no  fresh  outbreak  occurred,  and  it  is  hoped  that  shortly  it  may  be 
declared  entirely  free.  In  the  Transvaal  there  have  been  several 
new  outbreaks,  due  to  the  lack  of  co-operation  of  the  farmers  ;  while 
in  Natal  the  progress  towards  total  eradication  has  been  slow,  owing 
to  the  fact  of  there  being  so  many  absentee  landowners.  As  the 
majority  of  cases  are  not  discovered  till  they  have  been  in  existence 
for  some  time,  and  consequently  the  adult  brown  tick  [Rhipicephalus 
appendiculatus]  is  prevalent  and  infected,  five-day  dipping  is  being 
rendered  compulsory  in  preference  to  three-day  dipping,  hand-dressing 
in  both  cases  being  essential. 

A  few  cases  of  trypanosomiasis  have  been  reported  in  Natal,  the 
infected  animals  including  cattle,  donkeys  and  one  mule. 

Enslin  (B.).  Division  of  Sheep.  Annual  Report,  1916-17. — Union 
S.  Africa  Dept.  Agric.  Rept.,  Cape  Town,  1918,  pp.  39-43. 
[Received  17th  June  1918.] 

A  further  and  most  important  step  in  the  eradication  of  sheep-scab 
has  been  gained  by  the  proclamation  of  protected  areas,  within  which 
and  out  of  which  free  movement  of  stock  is  permitted,  but  into  which 
none  may  be  moved  without  a  clean  certificate  from  the  Inspector 
of  the  area. 

In  one  district  at  the  request  of  the  local  Farmers'  Association, 
who  were  very  anxious  to  have  the  district  freed  from  scab  and 
proclaimed  a  protected  area,  arrangements  were  made  to  dip  all  the 
sheep  in  the  district  -within  a  limited  period  under  the  supervision 
of  an  inspector.  The  results  of  the  operations  will  be  dealt  with 
in  the  next  annual  report. 

Scab  was  unfortunately  spread  as  the  result  of  the  drought 
experienced  over  nearly  the  whole  of  the  Union,  which  necessitated 
an  unusually  extensive  movement  of  stock  in  search  of  better  grazing. 
The  poor  condition  of  such  animals  often  made  quarantining  en  route 
impossible,  and  hand-dipping  had  to  be  resorted  to  till  their  condition 
had  improved,  and  the  usual  dippings  could  be  administered.  During 
the  year,  1,239  dipping  tanks  were  constructed,  the  recommended 
circular  type  gradually  superseding  the  long  and  narrow  one. 


168 

Mosquito  Control  in  New  Jersey. — Proc.  2nd,  3rd  &  4th  Ann.  Meetings 
New  Jersey  Mosquito  Extermination  Assoc,  1915, 1916,  &  1917, 
Trenton,  N.J.,  500  pp.  35  figs.     [Received  24th  June  1918.] 

These  papers  discuss  the  problems  of  mosquito  control  peculiar 
to  the  various  counties  of  New  Jersey,  and  while  many  of  them  deal 
with  purely  local  measures,  such  subjects  as  the  general  principles 
of  salt-marsh  drainage,  circulation  of  water  on  drained  salt-marshes, 
essential  steps  in  upland  mosquito  control  in  both  city  and  country, 
may  be  quoted  as  being  of  general  interest.  The  problems  are  being 
attacked  with  the  greatest  energy  and  thoroughness ;  above  all,  the 
need  for  education  of  the  general  public  in  the  essential  measures  of 
control  is  insisted  upon. 


Carter  (H.  R.).  The  Malaria  Problem  of  the  South. — Proc.  4th  Ann. 
Meeting  New  Jersey  Mosquito  Extermination  Assoc,  Trenton,  N.J., 
1917,  pp.  81-93. 

In  those  parts  of  the  south  and  south-western  States  where  malaria 
is  prevalent,  it  is  the  most  important  sanitary  problem  that  exists, 
and  stands  foremost  in  the  list  of  diseases  injuring  the  community. 
It  is  in  the  loss  of  efl&ciency  rather  than  in  the  loss  of  life  that  the 
greatest  danger  of  malaria  lies,  a  death  from  malaria  generally 
corresponding  to  from  2,000  to  4,000  days  of  sickness,  as  compared 
with  a  few  hundred  days  in  other  serious  illnesses  such  as  typhoid 
or  even  tuberculosis.  The  extent  of  an  epidemic  of  malaria  and  the 
number  of  people  attacked  is  appalling  as  compared  with  other  diseases. 
One  per  cent,  of  typhoid  is  considered  a  bad  epidemic,  but  40  to  60 
per  cent,  of  a  population  per  annum  is  not  uncommon  for  malaria. 
Yet  the  importance  of  its  control  has  only  recently  been  recognised. 
The  area  in  which  malaria  prevails  is  steadily  decreasing,  chiefly 
owing  to  prosperity  among  the  farming  classes,  which  entails  better 
clearing  and  better  draining  of  the  land,  and  also  to  the  fall  in  the 
price  of  quinine.  The  author  considers  drainage,  and  especially  tile 
drainage,  to  be  the  key  to  the  rural  malaria  problem. 

He  postulates  the  objects  of  malaria  control  as  the  elimination  of 
Anopheline  mosquitos,  the  protection  of  man  from  the  attacks  of 
Anophelines,  elimination  of  malaria  parasites  from  all  communities, 
and  the  immunisation  of  men  against  infection  by  means  of  quinine. 
Of  these,  the  first  method  alone  is  absolutely  effective,  but  is  not 
always  economically  possible.  The  control  of  Anophehne  breeding- 
places  is  practically  the  same  everywhere  and  differs  only  in  that 
different  species  occur  in  different  localities.  In  the  author's  opinion 
this  method  is  the  most  effective,  as  although  it  entails  a  heavy  initial 
outlay,  it  is  the  safest  to  the  community  and  the  expense  is  very 
soon  justified  by  the  results  obtained.  Several  instances  are  given 
illustrating  the  enormous  increase  in  efficiency  and  the  consequent 
economy  resulting  from  mosquito  extermination.  Demonstrations 
in  the  United  States  have  shown 'that  the  control  of  malaria  is  not 
only  feasible  but  profitable,  and  when  this  is  widely  known  and  believed 
it  is  hoped  that  each  unit  will  work  for  itself  and  that  the  problem 
of  malaria  control  ^vill  be  solved. 
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Malloch  (J.  E.),  A  New  Species  of  Johamisenomyia  (Ceratopogonidae, 
Diptera). — Entom.  News,  Philadelphia,  xxix,  no.  6,  June  1918, 
pp.  229-230. 

The  author  describes  Johannsenomyia  annuUcornis,  sp.  n.,  taken 
in  Illinois  in  1916. 

Fitch  (C.  P.).  Animal  Parasites  affecting  Equines. — Jl.  American  Yet. 
Med.  Assoc,  Ithaca,  N.Y.,  liii  (N.S.  vi),  no.  3,  June  1918, 
pp.  312-330. 

The  more  common  external  parasites  affecting  the  horse  are  flies, 
ticks  and  lice,  as  well  as  mosquitos  in  swampy  localities. 

Of  the  biting  flies  attacking  horses,  the  largest  and  most  voracious 
are  the  Tabanids,  especially  Tabanus  atratus  and  T.  lineola,  both  of 
which  are  widely  distributed,  and  the  less  common  T.  costalis,  T.  stygius, 
T.  punctifer  and  T.  striatus,  the  last-named  being  found  in  the 
Philippines.  These  insects  may  transmit  mechanically  diseases  such  as 
anthrax,  and  also  Protozoa  such  as  Trypanosoma  evansi,  the  cause  of 
surra.  Other  less  common  Tabanid  pests  are  Haematopota  pluvialis  and 
Chrysops  coecutiens.  Stomoxys  calcitrans  (stable-fly)  is  probably  the 
most  widely  distributed  of  the  biting  flies,  and,  like  the  Tabanids,  may 
mechanically  transmit  the  causes  of  infectious  diseases.  Lyperosia 
irritans  {Haematobia  serrata)  (horn  fly)  is  sometimes  found  on  horses, 
though  it  is  more  common  on  cattle. 

The  bot-flies  of  horses  are  widely  distributed,  Gastrophilus  equi 
and  G.  nasalis  being  the  most  common,  while  G.  haemorrhoidalis 
occurs  less  frequently,  and  G.  pecorum  is  said  to  be  absent  from  the 
United  States.  Death  may  result  from  the  presence  of  their  larvae, 
which  have  been  also  alleged  to  be  the  cause  of  swamp  fever  or 
infectious  anaemia.  The  best  treatment  seems  to  be  turpentine  in 
rather  large  doses  followed  by  an  aloes  ball  and  carbon  bisulphide 
administered  in  capsules. 

Equines  are  not  so  much  attacked  by  flesh-flies  as  are  sheep 
and  cattle,  though  wounds  on  horses  and  mules  are  occasionally 
infested  by  the  larvae,  especially  of  Chrysomyia  macellaria  (screw-worm 
fly),  Calliphora  vomitoria  (bluebottle),  Lucilia  caesar  (greenbottle). 
Sarcophaga  carnaria  (flesh-fly)  and  sometimes  Musca  dom,estica. 
These  larvae  frequently  have  to  be  removed  from  wounds  by  means 
of  forceps,  cleansing  with  disinfectants  proving  ineffectual. 

Simuliids  are  especially  troublesome  in  certain  parts  of  the  United 
States  and  by  attacking  animals  in  swarms  often  lead  to  death.  The 
most  important  are  Simulium  pecuarum  and  S.  veniistum  ;  these  are 
to  some  extent  repelled  by  oil  of  citronella,  smudges,  etc. 

Equines  have  few  important  tick  parasites,  especially  in  the  north- 
eastern States.  In  the  southern  and  western  parts,  however,  they 
are  quite  common,  especially  Ornithodorus  megnini  (spinose  ear 
tick),  Dennacentor  electus  (dog  tick),  and  Ixodes  ricinus  (castor-bean 
tick). 

Haematopinus  macrocepkalus  (asini)  is  the  only  species  of  sucking 
louse  that  attacks  equines,  though  there  are  two  species  of  biting 
lice,  Trichodectes  pilosus  and  T.  equi  (parumpilosus).  The  treatment 
for  these  consists  of  clipping  followed  by  the  application  of  insecticide 
dusting  powders  or  ointments.     The  commonest  dusting  powders  are 
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those  containing  pyrethrum,  sulphur,  or  naphthaline,  while  sodium 
fluoride  is  very  efficient  against  biting  lice,  but  is  of  no  value  in 
destroying  sucking  lice. 

Sarcoptic  mange  caused  by  the  mite,  Sarcoptes  scabiei  var.  equi, 
is  widely  distributed  and  very  difficult  to  cure,  because  the  mite  lives 
so  far  beneath  the  outer  layers  of  the  skin.  The  principle  to  be 
observed  in  the  treatment  of  mange  is  first  to  soften  the  scabs  and 
scales  by  washing  and  then  apply  a  parasiticide  so  that  it  will  penetrate 
to  the  mites.  One  treatment  that  has  given  good  results  consists 
in  turning  the  animals  out  to  grass  for  2  or  3  months,  at  the  same 
time  providing  plenty  of  good  water,  grain  and  hay. 

Preventive  measures  include  attention  to  grooming ;  frequent 
inspection  of  all  animals  ;  isolation  of  newly  joined  remounts  for  21 
days  ;  all  cases  of  skin  irritation  to  be  isolated  till  cured,  as  these  may 
be  due  to  neglected  grooming,  lice  or  mites  from  other  sources,  such 
as  bedding,  forage,  or  buildings  occupied  by  fowls  ;  and  the  disinfection 
of  all  stalls  before  putting  animals  into  them. 

Symbiotic  mange  caused  by  Chorioptes  bovis  var,  equi,  and  psoroptic 
mange  caused  by  Psoroptes  communis  var.  equi  are  much  less  common, 
and  easier  to  cure  than  sarcoptic  mange,  the  same  treatments  being 
applicable. 

HoLLiSTER  (W.  L.).    Parasites  of  Swine. — Jl.  Atnerican   Vet.  Med. 
Assoc,  Ithaca,  N.Y.,  liii,  (N.S.  vi),  no.  3,  June  1918,  pp.  330-334. 

Lice  are  common  on  pigs,  the  hog  louse,  Haematopinus  suis,  being 
the  largest  of  all  species  infesting  domestic  animals.  In  some  localities 
pigs  are  also  infested  with  fleas.  Lice  are  easily  controlled  by  the 
use  of  recognised  dips  and  by  the  application  of  crude  oil  through 
the  agency  of  patented  rubbing  posts.  Keeping  the  bedding  and 
styes  well  dusted  with  naphthaline  powder  is  the  cheapest  and  most 
satisfactory  method  of  control. 

Demodectic  mange  caused  by  Demodex  folliculorum  suis  is  a  type 
of  mange  that  spreads  very  slowly  and  is  very  difficult  to  treat.  The 
most  practical  method  is  to  get  rid  of  the  infested  animals  and  clean 
and  disinfect  the  premises. 

Sarcoptic  mange  caused  by  Sarcoptes  scabiefl,  suis  may  be  successfully 
treated  with  a  lime  and  sulphur  dip  or  nicotine. 

Knowles  (A.  D.).  Parasites  of  Sheep. — Jl.  American  Vet.  Med.  Assoc, 
Ithaca,  N.Y.,  hii  (N.S.  vi),  no.  3,  June  1918,  pp.  334-344. 

Oestrus  ovis  causes  a  parasitic  affection  in  sheep  owing  to  the  adult 
ovipositing  in  the  anterior  nares.  The  larvae,  having  migrated  to 
the  frontal  sinuses,  set  up  symptoms  of  disease  several  months  later. 
Treatment  is  practicable  only  in  valuable  sheep  and  in  small  flocks, 
and  is  not  followed  by  satisfactory  results  as  a  rule.  Preventive 
measures  are  to  be  preferred,  such  as  smearing  the  sheep's  nose  daily 
with  fish-oil,  oil  of  tar,  or  a  mixture  of  sulphuric  acid  6  drachms, 
turpentine  2  oz.  and  cottonseed  oil  2  pints.  The  methods  of  dealing 
with  the  larvae  in  the  frontal  sinuses  include  inhalations  of  sulphur 
fumes,  steam  inhalations  of  turpentine  or  the  coal-tar  disinfectants, 
or  trephining  and  extracting  the  larvae  Vvath  forceps. 
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The  commonest  ecto-parasite  of  the  sheep  is  the  Hippoboscid  fly, 
Melophagus  ovinus  (sheep  tick),  which  is  a  blood-sucker  and  also 
destroys  the  wool-fat.  It  is  easily  killed  by  dipping  in  any  of  the 
commonly  used  dips,  such  as  those  made  from  coal-tar. 

Sheep  are  infested  with  two  varieties  of  lice,  blood-sucking  and 
wool-eating,  both  of  which  yield  readily  to  treatment  with  the  ordinary 
•commercial  sheep  dips,  two  applications  with  an  interval  of  10  days 
being  necessary. 

Scabies  in  sheep  is  difficult  to  diagnose,  but  it  may  be  successfully 
treated  by  dipping  in  a  lime  and  sulphur  or  tobacco  and  sulphur 
solution  at  a  temperature  of  100°  to  105°  F.,  in  which  the  sheep  must 
remain  for  at  least  3  minutes.  This  treatment  must  be  repeated 
after  10  to  14  days,  to  destroy  the  newly  hatched  parasites.  The 
sheds,  etc.,  where  infested  sheep  have  been  should  be  disinfected 
and  all  woodwork  and  floors  saturated  with  the  solution.  All  litter 
should  be  burned  and  the  infected  range  should  not  be  used  for 
several  months.  The  time  required  to  kill  these  parasites  trom  want 
of  animal  novirishment  is  unknown. 

NoGucHi  (H.)  &  Kudo  (R.).  The  Relation  of  Mosquitoes  and  Flies  to 
the  Epidemiology  of  Acute  Poliomyelitis. — Jl.  Exptl.  Medicine, 
Baltimore,  xxvi,  no.  1,  1st  July  1917,  pp.  49-57. 

The  authors'  summary  of  this  paper  is  as  follows : — 1.  Culex 
pipiens  raised  from  the  larval  stage  in  water  experimentally  contami- 
nated with  an  abundance  of  poliomyelitic  virus  were  found  to  be 
incapable  of  causing  the  infection  when  allowed  in  large  numbers 
to  bite  normal  Macacus  monkeys.  2.  Culex  pipiens  fed  on  infected 
poliomyelitic  monlceys  during  different  stages  of  the  disease  were  found 
to  be  incapable  of  transmitting  the  infection  when  allowed  in  large 
numbers  to  bite  normal  Macactfs  monkeys ;  a  previous  disturbance 
of  the  meninges  by  an  injection  of  horse  serum  into  the  intrathecal 
space  did  not  alter  the  result,  which  was  negative.  3.  The  offspring 
cf  the  mosquitos  which  were  either  reared  in  the  infected  tanks  or 
fed  on  infected  monkeys  were  found  to  be  entirely  harmless  when 
allowed  to  feed  in  large  numbers  on  a  normal  monlcey ;  there  was 
no  hereditary  transmission  of  the  virus  from  one  generation  to  another. 
4.  No  trace  of  the  virus  of  poliomyelitis  was  demonstrable  in  the 
filtrate  of  an  emulsion  of  adult  flies  and  pupae  of  the  common  house-fly 
and  bluebottle  fly  which  were  reared  in  the  laboratory  on  slices, 
emulsion,  or  filtrate  of  monkey  brain  containing  the  poliomyelitic 
virus.  The  intracerebral  injection  of  the  filtrate  produced  no 
poliomyelitic  infection  in  the  normal  monkey. 

Gumming  (J.  G.).    Rocky  Mountain  Spotted  Fever  in  California. — Jl. 

Infectious  Diseases,  Chicago,  III.,  xxi,    no.   5,  November   1917, 
pp.  509-514,  4  figs. 

In  June  1916  the  results  of  animal  inoculations  in  cases  described 
in  this  paper  definitely  established  the  occurrence  of  Rocky  Mountain 
spotted  fever  in  California.  The  finding  of  the  tick,  Dermacentor 
vennstns,  in  Ventura  County  and  the  occurrence  of  a  case  there  marks 
that  region  as  a  new  area  of  possible  prevalence  of  this  disea^se  in 
California. 
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Galli-Valeeio  (B.).  Beobachtungen  uber  Culiciden.  [Observations 
on  CuLiciDAE.] — Centralhl.Bakt.,Parasit.  u.  InfeHionskr.  Ite  Aht. 
Orig.,  Jena,  Ixxix,  no.  3,  28th  February  1917,  pp.  139-143,  1  fig. 

The  observations  made  near  Lausanne,  Switzerland,  in  1914-1915 
[see  this  Review,  Ser.  B,  v,  p.  42]  were  continued  in  1915-16.  Both 
Culicine  and  Anophehne  larvae  were  abundant  during  the  winter, 
as  the  pools  were  frozen  over  for  a  few  days  only  in  November  and 
January.  On  9th  November  1915  a  pupa  of  Theobaldia  annulata 
was  found.  In  March  and  April  larvae  were  scarce,  many  pools  having 
dried  up,  but  living  larvae  of  Anopheles  bifurcatus  and  Culex  were 
found  in  damp  moss.  As  the  first  young  Culicine  larvae  and  a  pupa 
and  some  larvae  of  A.  maculipennis  were  taken  on  21st  April,  it  is 
very  probable  that  larvae  of  the  latter  species  also  over-mntered. 
From  June  to  September  Culicid  larvae  were  rare  in  most  of  the 
pools,  but  in  some  of  them  several  thousand  larvae  and  pupae  of 
Culex  pipiens  were  collected  from  July  to  September.  In  September 
and  October  larvae  of  Ochlerotatus  (Culex)  nemorosus,  T.  annulata  and 
A.  bifurcatus  were  very  abundant. 

In  wooded  areas,  larvae  of  Anopheles  plumbeus  (nigripes)  and 
Ochlerotatus  (Culex)  ornatus  were  always  present  during  the  winter, 
accompanied  by  Chironomus,  first  found  on  19th  July  1916  ;  the  pupae 
of  the  first  two  species  were  abundant  in  summer  and  autumn. 
Figures  are  given  of  six  different  kinds  of  tree-holes  in  which  0.  ornatus 
and  A.  plumbeus  were  found.  These  species  were  never  found  in 
pools  and  confirmation  was  obtained  of  their  dislike  for  light.  It  is 
probable  that  the  larvae  of  Culicoides  pulicaris  also  live  in  tree-holes, 
for  on  7th  May  1916,  in  the  forest  of  Revereaz — where  pools  are 
lacking — the  author  was  bitten  by  several  adults  of  this  midge. 

Observations  at  Estavayer  (Lake  of  Neuchatel)  confirm  the  fact 
that  small  collections  of  water  are  more  favourable  to  Culicidae 
than  large  swamps.  In»  towns  where  mosquitos  are  a  pest  it  is  better 
to  deal  with  water  in  gardens,  yards,  etc.,  instead  of  spending  large 
sums  on  neighbouring  swamps.  Pools,  etc.,  should  be  completely 
filled  up,  as  any  remaining  small  collection  of  water  will  teem  with 
larvae  and  pupae. 

During  1916  the  author  was  not  bitten  by  Theobaldia  annulata  and 
suggests  that  at  Vidy  it  has  become  accustomed  to  bite  animals  instead 
of  man. 

This  paper  concludes  with  brief  notes  on  the  distribution  of 
Culicidae  in  Switzerland. 


Vago  (H.  a.).  Eine  leicht  herstellbare  Entlausungsanlage  zur  Abto- 
tung  der  Kleiderlause  durch  uberhitzten  Dampf.  [An  easily 
constructed  Arrangement  for  killing  Clothes-Lice  by  superheated 
Steam.] — Bull.  Inst.  Pasteur,  Paris,  xv,  no.  20,  30th  October 
1917,  p.  635.     (Abstract  from  Med.  Elinik,  1916,  p.  240.) 

In  this  apparatus  the  steam  is  generated  in  an  ordinary  kitchen 
boiler  and  led  to  a  trench  in  the  ground,  where  the  infested  clothing 
has  been  placed.  At  212°-230°  F.  [100°-110°  C]  disinfection  requires 
half  an  hour.  In  this  manner  a  company  of  soldiers  can  be  dealt 
with  in  2  or  3  hours. 
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Waldow  ( — ).    Kurzer  Bericht  uber  die  Entlausung  durch   Sand. — 

[A  short  Report  on  destroying  Lice  with  Sand.] — Bull.  Inst. 
Pasteur,  Paris,  xv,  no.  20,  SOth  October  1917,  p.  635.  (Abstract 
from  Centralbl.  Bakt.,  Parasit.  u.  Infektionskr.,  Ite  Abt.,  Referate, 
Jena,  Ixv,  no.  19-20,  February  1917.) 

The  destruction  of  hce  may  be  effected  by  covering  infested  clothing, 
matresses,  etc.,  with  sand  heated  to  750°  [sic].  At  110°  C.  [230°  F.] 
lice  are  killed  in  a  few  minutes. 


Hendley  (Col.  H.).    Report  on  Malaria  in  the  Punjab  during  the  Year 
1916,  together  with  an  Account  of  the  Punjab  Malaria  Bureau. — 

Supt.  Govt.  Printing,  Lahore,    1917,  18  +  xxxiv  pp.,  3  charts, 
4  maps.     Price  Rs.  2  or  3s. 

The  year  1916  is  considered  to  have  been  unfavourable  to  Anophe- 
lines.  The  great  heat  of  July  and  August  •  hindered  development, 
and  the  breeding  places  formed  during  those  months  quickly  dried 
up  in  September,  which  was  exceptionally  dry.  The  heavy  rains  in 
the  first  two  months  disturbed  the  breeding  places  and  the  heavy 
fall  on  6th  October  flushed  them  out.  It  would  therefore  appear  that 
an  excessive  monsoon  is,  in  itself,  not  sufficient  to  cause  a  malaria 
epidemic,  but  that  there  must  be  breaks  in  it  and  moderate  rainfalls 
to  provide  suitable  climatic  conditions.  To  determine  the  infectibility 
of  Anopheles  rossi  innumerable  dissections  were  made,  with  a  negative 
result.  It  should  be  noted,  however,  that  at  Khewra  (Jhelum  District), 
where  the  spleen-index  is  as  high  as  64 '46,  the  only  species  known  is 
A.  rossi.  An  attempt  was  made  to  decide  if  Anopheline  larvae  could 
breed  in  the  brackish  water  of  a  stream  running  at  the  foot  of  the 
salt  range,  or  in  the  waters  of  small  lakes  found  within  the  salt  mines. 
No  larvae,  but  two  imagines  of  A.  rossi  were  found  after  an  exhaustive 
search.  This  absence  of  Anophelines  is  puzzling  in  view  of  the  high 
spleen-rate  and  a  parasite-rate  of  14*87.  At  Katas,  in  the  sacred 
tank,  larvae  were  found  to  abound  side  by  side  with  innumerable 
fish  {Cirhina  latia  and  Barbus  terio)  which,  especially  when  young, 
are  destroyers  of  mosquito  larvae.  A  similar  result  was  met  with  at 
the  Shalamar  Gardens  at  Lahore,  where  larvicidal  fish  had  been 
specially  introduced. 

In  order  to  test  the  value  of  ducks  in  the  reduction  of  Anopheline 
larvae  two  ponds  were  chosen  in  the  Lawrence  Gardens,  Lahore. 
In  spite  of  their  presence  Anophehne  larvae  were  found  to  breed 
in  large  numbers,  and,  with  a  very  few  exceptions,  were  those  of 
Anopheles  culicifacies  and  A.  fuliginosus. 


Fischer  (J.  C.  H.).  Maatregelen  tegen  Malaria.  [Measures  against 
Malaria.] — Koloniaal  Instituut  te  Amsterdam,  Meded.  no.  10. 
{Afdeeling  Tropische  Hygiene,  no.  5),  xii  + 176  pp.,  18  figs., 
14  plates.  J.  H.  de  Bussy,  Amsterdam,  1917.  Price  Fl.  2. 
[Received  23rd  July  1918.] 

This  book  gives  a  very  clear  and  complete  account  of  the  various 
modern  measures  adopted  for  the  prevention  of  malaria.     It  is  innocent 
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of  technical  and  scientific  terminology  and  should  prove  invaluable 
to  settlers  (with  a  knowledge  of  Dutch)  in  any  part  of  the  globe. 
The  various  methods  suggested  are  made  clear  by  examples,  and  to 
guard  further  against  incorrect  working  some  failures  are  explained. 

The  introduction  briefly  defines  malaria,  its  transmission  and 
importance.  In  an  unhealthy  district  in  Batavia  the  deaths  from 
malaria  in  1912  were  7"3  per  cent,  of  the  total,  while  its  incidence 
was  39"8  per  cent,  of  the  general  diseases.  A  chapter  is  devoted  to- 
Anophehne  and  other  mosquitos,  with  particulars  of  their  habits  and 
a  list  of  the  species  of  south-eastern  Asia.  The  destruction  of  the 
malarial  parasite  in  man  is  discussed,  and  various  methods  for  destroy- 
ing mosquitos  and  for  filling  up  and  draining  land  are  described. 
Drainage  is  dealt  with  very  fully  and  clearly,  many  illustrations  being 
given,  so  that  colonists  will  find  this  section  of  practical  value.  The 
protection  of  individuals  and  communities  is  discussed.  In  one 
chapter  the  relation  of  malaria  to  agriculture  is  considered,  attention 
being  devoted  to  rice  cultivation.  It  is  pointed  out  that  some  regions 
where  rice  is  grown  on  an  extensive  scale  suffer  very  little  from  malaria. 
Another  chapter  deals  with  anti-malarial  organisation,  while  the 
concluding  one  records  the  notable  instances  where  anti-malarial 
measures  have  proved  highly  successful,  e.g.,  the  Beni-Ounif  Oasis 
in  Algeria,  where  malarial  infection  in  the  garrison  fell  from  85  per 
cent,  to  3 "7  per  cent.  ;  Formosa,  where  the  deaths  among  the  troops 
fell  from  214  per  thousand  in  1899  to  2*1  per  thousand  in  1907  ; 
and  the  town  of  Ismailia,  where  the  number  of  cases  decreased  from 
1,800  in  1885  to  55  in  1905. 

The  volume  closes  with  an  alphabetical  list  of  119  works  on  the 
subject. 


Hase  (A.).  Die  Bettwanze  {Cimex  lectularius,  L.),  ihr  Leben  und  ihre 
Bekampfung.  [The  Bed- Bug,  its  Life-history  and  the  Methods 
of  combating  it.] — Paul  Parey,  Berlin,  144  pp.,  6  plates,  131  figs. 
Price  M.  6.50.  [Notice  in  Zeitschr.  Forst-  u.  Jagdwesen,  Berlin,  1, 
no.  4,  April  1918,  p.  188.] 

This  monograph  forms  supplement  No.  1  to  Vol.  iv  of  the  Zeitschrift 
fiir  angewandte  Entomologie  and  begins  a  series  dealing  with  applied 
entomology.  The  life-habits  of  Cimex  lectularius  are  described  at 
length  with  the  remedial  measures  dependent  on  them. 


WiLHELMi  (J.).  Die  geraeine  Stechfliege  (Wadenstecher) ;  Untersu- 
chungen  iiber  die  Biologic  der  Stomoxys  calcitrans,  L.  [The 
common  Biting-Fly ;  Investigations  on  the  Biology  of  Stomoxys 
calcitrans.'] — Paul  Parey,  Berlin,  110  pp.,  28  figs.  Price  M.  6.50. 
[Notice  in  Zeitschr.  Forst-  u.  Jagdwesen,  Berlin,  1,  no.  4,  April 
1918,  p.  188.] 

This  monograph  is  the  second  of  the  series  mentioned  above  and 
forms  supplement  No.  2  to  Vol.  iv  of  the  Zeitschrift  fiir  angeivandte 
Entomologie.  The  author's  own  work  on  the  biology  of  Stomoxys 
calcitrans _wa.s  carried  oat  in  Germany  and  most  of  the  results  are  given 
here. 


175 

FiOEiTO  (G.)-  Su  di  alcune  Particolarita  del  Reperto  emoparassito- 
logico  deir  Infezione  malarica.  [Some  Peculiarities  in  the  Haemo- 
parasitology  of  Malav'm.]—Ann.  Med.  Nav.  e  Colon.,  Rome  (year 
28)  II,  no.  7-8.  July- August  1917,  pp.  583-596. 

The  studies  recorded  in  this  paper  were  made  at  Valona,  Albania. 
The  mosquitos  collected  were  Anopheles  macnli'pennis,  A.  bifurcatus 
and  A.  'pseudopictus.  Of  these  the  first-named  w^as  the  most  common. 
A.  superpictus  was  not  observed. 

Salm  (A.  J.).  N6matoceres  h6matophages  de  Java.  [Blood-sucking 
Nematocera  from  Java.] — Bull.  Soc.  Zool.  France,  Paris,  xlii, 
no.  8-10,  15th  March  1918,  pp.  135-139,  9  figs. 

The  species  dealt  with  in  this  paper  are  : — Ceratopogon  raphaelis, 
n.  n.  {blanchardi,  Salm,  nee  Iches)  ;  Culicoides  esmoneti,  sp.  n.,  a 
small  species  found  near  rumiing  water  in  bright  sunshine  ;  and 
C.  javanicus,  sp.  n.,  of  which  only  the  female  is  known. 

Lang  (W.  D.).  A  Map  showing  the  known  Distribution  in  England 
and  Wales  of  the  Anopheline  Mosquitoes,  with  Explanatory  Text 
and  Notes. — British  Museum  (Natural  History),  London,  1918, 
63  pp.  and  map.     Price  2s.  6<?. 

This  pamphlet  gives  a  key  to  the  Anophehnes,  Anopheles  maculi- 
pennis,  Mg.,  A.  bifurcatus,  L.,  and  A.  plumbeus,  Stephen  [nigripes, 
Staeger),  found  in  the  British  Isles,  together  with  a  list  of  the  localities, 
671  in  number,  where  their  presence  has  been  recorded  in  England 
and  Wales,  in  addition  to  various  records  from  Scotland  and  Ireland. 

Teeadgold  (Capt.  C.  H.).  Malaria  in  Macedonia  with  especial 
Reference  to  the  Use  of  Prophylactic  Quinine.— J^.  R.A.M.C., 
London,  xxx,  no.  6,  June  1918,  pp.  571-586. 

Both  chnical  and  theoretical  considerations  lead  to  the  conclusion 
that  the  general  course  of  malaria  may  be  noticeably  affected  by  the 
previous  taking  of  quinine,  and  that  the  sum  of  such  influences  is 
frequently  unfavourable.  So  far  as  the  Alhed  Armies  in  Macedonia 
are  concerned,  there  is  every  reason  to  suppose  that  quinine  taken 
daily  over  periods  of  many  months  has  increased  the  severity  and 
chronicity  of  the  disease  in  a  certain  proportion  of  cases,  and  that 
in  Macedonia  at  any  rate,  the  disadvantages  of  quinine  prophylaxis 
outweigh  the  advantages. 

Small  doses  of  prophylactic  quinine,  not  too  long  continued,  are 
however  of  proved  utihty  to  the  natives  of  malarial  countries,  both 
in  the  absence  of  anti-mosquito  measures,  and  when  such  measures 
are  incomplete.  Quinine  may  also  l^e  given  to  immigrants  under 
the  following  conditions  : — during  short  journeys  when  conditions 
with  regard  to  mosquito  prophylaxis  are  less  favourable  than  usual ; 
as  an  occasional  dose  after  an  unusually  tiriag  day  ;  as  an  occasional 
course  to  nervous  people  for  an  additional  precaution. 

Owing  to  this  failure  of  quinine  prophylaxis  to  protect  non-immune 
armies  operating  in  high  y  malarial  countries,  efforts  must  be  directed 
to  the  destruction  of  mosquito  larvae  by  -.—  Subsoil  drainage,  which 
is  the  ideal  method,  but  often  impracticable  owing  to  finance  and 
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labour  difficulties  ;  the  oiling  of  surface  water,  obviously  a  good 
method  when  sufficient  oil  can  be  obtained,  as  in  Panama,  where  the 
whole  area  for  about  half  a  mile  round  all  dwelling  places  was  thoroughly- 
oiled  once  a  week  ;  the  piping  of  fast-running,  but  temporary,  streams 
to  within  half  a  mile  of  camps  in  ravine  country  where  associated 
pools  act  as  mosquito  breeding  places. 

In  countries  where  such  measures  are  difficult,  the  importance  of 
mechanical  prophylaxis  can  hardly  be  exaggerated.  Such  measures 
include  the  screening  of  dwellings  by  means  of  double  doors  and 
windows  protected  with  copper-bronze  screens,  18  mesh  to  the  inch, 
a  method  by  which  the  malaria  incidence  may  be  reduced  by  at  least 
one-third  in  a  locality  where  malaria  is  endemic  ;  the  supervised 
use  of  mosquito  nets  by  troops ;  the  use  of  veils  and  gloves 
with  gauntlets  by  those  employed  on  sentry  duty,  etc. ;  the  use  of 
citronella  oil,  either  pure  or  in  the  form  of  ointment  by  men  on 
night  duty,  a  method,  however,  which  is  said  not  to  be  very 
successful ;  the  employment  of  African  or  Greek  troops  for  sentry 
duty  and  all  forms  of  night  work  during  the  summer  and  autumn 
months,  a  plan,  the  advantages  of  which  might  be  found  to  outweigh 
the  disadvantages  ;  and  the  education  of  officers  and  men  as  to  the 
habits  of  the  mosquito  and  the  means  of  avoiding  infection. 

To  this  paper  is  appended  a  bibliography  of  95  works. 

MacCormac  (Major  H.)  &  Small  (Capt.  W.  D.  D.).  The  Scabies 
Problem  on  Active  Service. — Jl.  R.A.M.C,  London,  xxx,  no.  6, 
June  1918,  pp.  601-605. 

Scabies  is  rarely  contracted  except  after  long  and  intimate  contact 
with  infected  material,  since  Acarid  mites  do  not  wander  far  afield 
like  lice.  All  the  evidence  points  to  blankets  as  the  chief  means  of 
disseminating  infection,  and  these  should  be  therefore  frequently 
disinfected  by  means  of  the  Clayton  sulphur-vapour  apparatus,  or 
some  other  accepted  form  of  sterilisation.  Since  some  few  cases 
seem  to  be  contracted  from  horses,  these  also  should  receive  efficient 
treatment.  Infected  men  should  be  segregated  and  treated  as  speedily 
as  possible,  as  each  undetected  case  acts  as  a  carrier. 

The  method  of  treatment  most  suitable  to  service  conditions  on 
account  of  efficiency,  simplicity  and  cheapness,  is  inunction  with 
sulphur  ointment,  but  to  be  effective  this  must  be  carried  out  in  a 
methodical  and  thorough  manner,  and  with  careful  attention  to  the 
necessary  details. 

Treatment  by  means  of  sulphur  vapour,  a  method  long  ago 
discredited,  but  recently  re-introduced,  is  ofteib  harmful  to  the 
patient  and  always  dangerous  to  the  community,  in  that  it 
manufactures  a  class  of  scabies  "  carrier."  In  the  interests  of  the 
Army  it  should  be  discontinued. 

Bahr  (Capt.  P.  H.).  On  the  Transmission  of  the  Subtertian  Malaria 
Parasite  (Plasmodium  falciparum,  Welch,  1897)  by  Egyptian 
Anopheles. — Jl.  R.A.M.C,  London,  xxx,  no.  6,  June  1918, 
pp.  606-608. 

The  species  of  Anophelines  recorded  as  occurring  in  Egypt  are  : — ■ 
Ano2)heles  (Cellia)  pharoensis,  which  is  known  to  transmit  Plasmodium 
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vivax,  the  parasite  of  benign  tertian,  but  in  which  the  transmission  of 
P.  falciparum,  the  sub-tertian  parasite,  has  not  been  worked  out ; 
A.  {Myzomyia)  turkhudi,  which  has  been  regarded  as  one  of  the  carriers 
of  P.  falciparum  in  India,  where  zygotes  of  the  parasite  have  been 
found  in  its  stomach  ;  A.  palestinensis  (sergenti),  a  common  carrier 
in  Algeria  and  Spain,  and  in  January  1917  found  breeding  abundantly 
in  the  warm  wells  in  the  Dahkla  Oasis  (water  temperature  80°-120°  F.), 
the  adults  being  then  abundant  in  camp  and  capable  of  transmitting 
the  subtertian  parasite  to  freshly  arrived  troops,  some  of  whom 
contracted  the  disease  within  10  days  after  arrival ;  and  A.  {Myzor- 
hynchus)  mauritianus,  a  rare  mosquito  and  one  not  regarded  as  playing 
any  actual  part  in  the  transmission  of  malaria  in  Egypt. 

Experiments  carried  out  in  the  autumn  of  1916  at  Cairo  with 
A.  pharoensis  and  A.  turkhudi  showed  that  the  former  can  act  as  an 
inefficient  and  occasional  definitive  host  for  the  subtertian  parasite, 
a  fact  which  is  of  interest  in  view  of  the  prevalence  of  its  congener 
A.  pulcherrima  in  Mesopotamia,  where  it  is  regarded  as  a  probable 
carrier ;  on  the  other  hand  A.  turkhudi  proves  to  be  an  efficient, 
definitive  host  of  P.  falciparum  in  Egypt. 

ViLLENEUVE  (J.).  SuF  Phormia  sordida,  Zett.  (Dipt.).  [Regarding 
Phormia  sordida,  Zett.  (Dipt.).] — Bidl.  Soc.  Entom.  de  France, 
Paris,  1918,  no.  10,  22nd  May  1918,  pp.  158-159. 

The  author  having  previously  described  Phormia  sordida,  Zett.,  as 
a  form  distinct  from  P.  azurea,  Fall,  [see  this  Review,  Ser.  B,  iv,  p.  16], 
it  has  been  contended  that  the  former  is  merely  the  female  of  P.  azurea. 
This  paper  points  out  that  P.  sordida  is  a  distinct  variety,  differing 
in  both  sexes  from  the  typical  form  of  P.  azurea,  the  differences 
having  probably  arisen  under  the  influence  of  biological  conditions. 

Feytaud  (J.).  Les  Moustiques.  [Mosquitos.] — Bull.  Sac.  Etude  Vulg. 
Zool.  Agric,  Bordeaux,  xvii,  nos.  6-7,  June-July  1918 ;  pp.  49-56, 
67-71,  4  figs. 

These  articles  deal  in  a  popular  manner  with  the  general  characters 
of  mosquitos  and  the  special  clanger  of  the  Anophelines,  as  well  as 
with  methods  of  personal  protection  and  of  anti-larval  measures  of 
control. 

Bodkin  (G.  E).  Report  of  the  Economic  Biologist.— 5nY.  Guiana 
Dept.  Sci.  &  Agric,  Rept.for  the  Year  1916,  Georgetown,  10th  May 
1917,  14  pp.     [Received  11th  July  1918.] 

Important  investigations  were  made  during  the  year  into  the 
prevalence  and  control  of  Musca  domestica  (house-fly),  particularly 
in  Government  institutions  and  public  buildings,  where  breeding 
places  had  been  allowed  to  accumulate  with  but  little  attempt  to 
locate  or  eradicate  them.  The  danger  of  using  lime-peel  refuse  from 
lime  factories  as  a  top-dressing  for  young  lime  plants  growing  close 
to  dwellings  is  pointed  out,  thousands  of  fly  larvae  having  been 
discovered  in  the  decaying  mass  of  peel. 

A  number -of  poison-baits  were  tried,  including  various  mixtures 
of  formaUn,  molasses  and  vinegar.     All  these  proved  attractive,  but 
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were  inferior  to  fly-papers.  The  most  successful  of  these  was  made 
with  paper  rendered  oil-proof  by  a  solution  of  1  oz.  ordinary  glue 
in  3  oz.  water.  This  should  be  applied  with  a  fine  brush  all  over  the 
surface.  After  this  has  dried,  the  adhesive  mixture  consisting  of 
3  oz.  resin  and  1  oz.  cotton-seed  oil  is  brought  to  boiling  point  and 
immediately  appUed  to  the  paper.  The  cost  of  fly-papers  prepared  in  thi& 
way  is  about  half  that  of  the  commercial  article.  There  is  apparently 
some  seasonal  variation  in  the  flies,  and  while  it  is  too  early  to  draw 
conclusions,  it  seems  probable  that  some  relationship  exists  between 
the  prevalence  of  the  house-fly  and  relative  humidity.  The 
temperature  also  should  be  taken  into  consideration.  It  was  found 
that  outbreaks  of  diarrhoea  and  dysentery  follow  the  rise  and  fall  of 
the  flies  to  a  large  extent.  The  numbers  of  flies  will  never  be  reduced 
until  their  breeding  places  are  eliminated  and  better  sanitary  conditions 
exist  in  British  Guiana. 

A  study  has  been  made  of  the  biology  of  the  tick,  Amblyomma 
dissimile,  Koch.  Investigation  into  the  life-history  has  proved 
beyond  doubt  that  the  female  of  this  species  is  able  to  produce  fertile 
eggs  parthenogenetically.  Further  researches  are  being  carried  on 
and  a  report  on  the  experiments  will  eventually  be  issued. 

Lea  (A.  M.).  Notes  on  Small  Flies  of  Genus  Simulium. — Trans.  Proc. 
R.  Soc.  S.  Australia,  Adelaide,  xli,  24th  December  1917,  p.  663. 
[Received  13th  July  1918.] 

A  species  of  Simuliiwi  is  recorded  as  very  abundant  in  the 
south-eastern  parts  of  S.  Australia,  occurring  in  thousands  and 
causing  serious  annoyance  to  horses  and  cattle. 

Cameron  (A.  E.).     Some  Blood-sucking  Flies  of   Saskatchewan. — 

Agric.  Gaz.  Canada,  Ottawa,  v,  no.  6,  June  1918,  pp.  556-561,  6  figs. 

A  preliminary  survey  of  the  blood-sucking  flies  attacking  domestic 
animals  and  man  in  Saskatchewan  has  shown  that  as  regards  mosquitos 
the  great  majority  of  the  north-west  prairie  species  belong  to  the 
genus  Aedes,  which  have  only  one  annual  brood.  The  eggs  are  laid 
in  late  summer  on  the  ground  where  they  remain  till  the  following 
spring,  when  they  hatch  in  the  water  from  the  melting  snow.  Larvae 
have  been  found  in  alkali  swamps  and  ditches  in  May  and  June,  and 
sometimes  A.  canadensis,  Theo.,  and  A.  {Ochlerotatus)  sansoni,  D.  &K,, 
have  been  found  in  these  localities  in  July.  A.  (0.)  mimesis,  D., 
A.  (0.)  vexans,  Mg.,  and  A.  (0.)  aestivalis,  D.,  all  species  more  or  less 
persistent  in  their  attacks  on  man,  are  pecifliar  to  swampy  creeks 
and  ravines.  The  most  widely  distributed  species  on  the  prairies 
are  A.  (0.)  spenceri,  Theo.,  A.  {0.)  fletcheri,  Coq.,  and  A.  (0.)  curriei, 
Coq.,  the  first  two  of  which  are  particularly  vicious  in  their  habits, 
entering  the  porches  of  houses  on  the  outskirts  of  the  toAvns  and 
attacking  the  occupants,  and  proving  so  troublesome  to  stock  that 
the  provision  of  fly-nets  on  horses  is  now  general. 

The  question  of  mosquito  control  on  the  prairies  is  a  very  difficult 
one,  but  much  could  be  done  in  the  vicinity  of  townships  by  oiling 
the  temporary  pools  of  early  sjDring,  or  by  filling  them  in  with  refuse 
during  the  summer  and  autumn  in  preparation  for  the  spring  thaw.  A 
larvicide,    prepared   according   to   the   formula :    resin   150-200   lb.. 
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caustic  soda  30  lb.,  carbolic  acid  150  gals.,  has  been  successfully- 
used  as  a  substitute  for  the  more  expensive  kerosene.  It  emulsifies 
readily  in  water,  but  unfortunately  cannot  be  used  in  brackish  and 
alkaline  waters  as  they  neutralise  it. 

The  SiMULHDAE  are  chiefly  represented  by  the  abundant  species, 
Simulimn  similis,  Mall.,  which  is  capable  of  causing  extensive  losses 
among  live-stock,  100  head  of  cattle  having  died  from  its  attacks  in 
one  locality  in  J  913.  The  first  swarms  generally  appear  about  June, 
though  infestations  may  recur  as  late  as  September  and  October. 
The  eggs  are  laid  on  the  exposed  surfaces  of  stones  or  weeds  in  the 
rapids  of  streams  and  rivers.  The  whole  life-history  occupies  about 
six  weeks. 

At  present  the  only  measure  of  control  is  to  burn  smudges,  the 
dense  smoke  from  which  protects  the  cattle,  or  to  dress  their  coats 
with  a  repellent  such  as  fish-oil,  or  a  mixtiu-e  of  three  parts  fish-oil  and 
one  part  kerosene,  which  should  be  renewed  once  a  day  during  the 
season.  The  destruction  of  the  larvae  by  toxic  substances  in  streams 
and  rivers  is  impossible,  owing  to  the  danger  to  stock  and  human 
beings,  and  to  the  fact  that  the  fish  are  thereby  killed. 

Of  the  Tabanidae  the  most  commonly  occurring  species  is  Tahanus 
septentrionalis,  Lw.  ;  other  species  are  T.  illotus,  O.S.,  T.  hirtulus,  Big., 
T.  phaenofs,  O.S.,  T.  rhomhicus,  O.S.,  T.  captonis,  Marten,  and 
T.  eristatus  [?  epistates,  O.S.].  None  of  these  are  troublesome  to 
human  beings,  but  are  persistent  in  their  attacks  on  grazing  cattle  and 
horses.  Working  horses  may  be  amply  protected  by  the  use  of  fly 
nets.  Chrysops  moerens,  Wlk.,  and  C.  fulvaster,  O.S.,  are  common 
round  sloughs  in  summer,  attacking  human  beings  when  disturbed. 
Haematopota  americana,  O.S.  (breeze  fly)  is  occasionally  found  round 
horses  and  readily  settles  on  human  beings. 

Horses  may  be  protected  from  those  flies  that  attack  the  ears  by 
the  use  of  nets,  and  from  those  attacking  the  eyes  by  smearing  the 
skin  round  the  eyes  and  ears  with  a  repellent  composed  of  pine-tar 
1  gal.,  kerosene,  fish-oil  or  crude  carbolic  acid  1  qt.,  powdered 
sulphur  2  lb. ;  a  mixture  that  may  also  be  applied  to  wounds  to  prevent 
oviposition  therein.  The  method  of  destroying  the  adults  by  oiling 
their  drinking  pools  has  already  been  dealt  vdth  [see  this  Review, 
Ser.  B,  iii,  pp.  195-196]. 


Van  Zwaluwenburg  (R.  H.).  Report  of  the  Entomologist. — RepL 
Porto  Rico  Agric.  Expt.  Sta.  for  1916,  Mayaguez,  5th  February 
1918,  pp.  25-28.    [Received  15th  July  1918.] 

Two  varieties  of  ticks  infest  cattle  in  Porto  Rico,  Margaropus 
annulakis  australis  and  M.  annidatus,  the  latter  being  present  in 
much  smaller  numbers  than  the  former.  M.  annidatus  a.nstralis 
requires  from  20  to  22  days  for  its  development  on  the  host  during 
the  autumn  months.  Hence  if  local  eradication  of  the  tick  is  to  be 
attempted,  applications  of  dips,  sprays  or  smears  should  be  renewed 
about  every  three  weeks  to  prevent  the  maturing  of  fresh  generations. 

The  minimum  length  of  the  egg  period  under  natural  conditions 
was  found  to  range  from  36  days  in  February  to  23|  days  in  September. 
The  maximum  starvation  period  of  ticks  hatching  in  April  was  found 
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under  natural  conditions  to  be  94  days,  while  seed  ticks  protected 
from  rain  and  direct  sunlight  had  a  maximum  starvation  period  of 
108  days. 

BucKERiDGE  (G.  L.).  Some  Observations  on  an  Epidemic  of  Sand-fly 
Fever,  occurring  in  one  of  H.M.  Ships.— JL  R.  N.  M.  S.,  London. 
iv,  no.  3,  July  1918,  pp.  310-312. 

This  paper  records  an  epidemic  of  sand-fly  fever  that  broke  out 
iu  a  ship  shortly  after  leaving  an  East  Indian  port,  where  it  had  been 
undergoing  a  refit.  The  majority  of  the  persons  attacked  were  those 
who  slept  between  decks  in  badly  ventilated  compartments  and  on 
the  side  of  the  ship  most  exposed  to  the  sun.  The  presence  of  sand- 
flies [Plihhotomiis]  in  the  ship  was  verified,  they  having  presumably 
invaded  her  during  the  period  of  refitting. 

Panisset  (M.  L.).  Le  Traitement  de  la  Gale  du  Cheval.  Les  M6thodes 
adopt6es  durant  la  Guerre.  (The  Treatment  of  Horse  Mange: 
Methods  adopted  during  the  War.] — La  Vu  Agric.  et  Uur.,  Paris, 
viii,  no.  28,  13th  July  1918,  pp.  31-34,  2  figs. 

Horse  mange  is  essentially  a  disease  occurring  among  armies  in  the 
field.  Its  contagious  nature  and  wide  diffusion  soon  led  to  the  estab- 
lishment of  special  veterinary  hospitals  during  the  present  war,  and 
collective  treatment  on  a  large  and  economical  scale  is  now  possible  by 
either  of  the  two  methods  now  employed  :  dipping  or  fumigation. 
Both  tlie  system  of  dipping  and  the  dip  formula  recommended  here  are 
well-known  [see  this  Review,  Ser.  B,  iv,  p.  165]  and  this  also  applies 
to  the  method  of  fumigation,  sulphurous  anhydride  being  used  [see 
this  Review,  Ser.  B,  vi,  pp.  42-4.3].  Individual  cases  may  be  treated 
with  lotions  containing  2  per  cent,  of  cresyl  or  with  Sabadilla  oil, 
which  is  the  best  specific  for  horse  mange,  but  requires  careful  prepara- 
tion and  is  at  present  difficult  to  obtain. 

Massini  (P.  C).  Instituto  Biol6gico  de  la  Soeiedad  Rural  Argentina. 
Resiimen    de    los    Trabajos   efectuados    durante  el   Ano   1917. 

[Summary  of  the  Work  done  in  1917  at  the  Biological  Institute 
of  the  Rural  Society  of  Argentina.] — Anales  Soc.  Rural  Argentina, 
Buenos  Aires,  hi,  no.  3,  March  1918,  pp.  141-147.  [Received 
19th  July  1918.] 

In  the  report  of  the  Parasitological  Section,  it  is  stated  that  a  com- 
plete anatomical  and  histological  study  has  been  made  of  ticks  in  all 
stages  of  development  and  that  this  is  being  used  as  a  basis  for  the 
experiments  now  being  conducted  with  cattle  and  equines. 

ToNNELTER  (A.  C).  Las  Moscas.  Musca  domestica,  L.  M6todos  de 
Destrucci6n.  [Methods  of  destroying  Musca  domestica.] — Anales 
Soc.  Rural  Argentina,  Buenos  Aires,  lii,  no.  3,  March  1918,  pp.  170- 
174,  6  figs.     [Received  19th  July  1918.] 

This  paper  reviews  the  various  methods  used  against  Musca  domestica 
and  contains  no  fresh  information. 
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PoETER  (C.  E.).  Notas  de  Acarologfa.  Un  Caso  de  Otocariasis  en  el 
Norte  de  Chile.  [Acarological  Notes:  A  Case  of  Otacariasis  in 
the  North  of  Chile.] — Anales  Zool.  ApUcada,  Santiago  de  Chile, 
iv,  no.   2,  31st  July  1917,  p.  30.    [Received  31st  July  1918.] 

Ornithodorus  talaje,  Guer.,  is  recorded  as  having  been  taken  from 
the  ear  of  a  cowherd  in  northern  Chile. 

Las  Garrapatas  y  nuestro  Ganado.  [Ticks  and  our  Live-Stock.] — 
Rev.  Agricultura,  Santo  Domingo  (Haiti),  xiv,  no,  3,  30th  June 
1918,  pp.  88-91. 

A  dipping-tank  being  in  course  of  construction  at  the  Agronomical 
Station  at  Haina,  the  pubhcation  of  this  paper  on  ticks  is  thought 
advisable.  It  contains  information  about  ticks  and  the  methods  of 
combating  them  and  states  that  eradication  could  be  completed  in 
the  Republic  within  six  months,  if  all  proper  measures  were  taken. 

Morris  (H.).  Blood-sucking  Insects  as  Transmitters  of  Anthrax  or 
Charhon.— Louisiana  State  Univ.  Agric.  Expt.  Sta.,  Baton  Rouge, 
Bull.  no.  163,  March  1918,  15  pp.,  2  figs.  [Received  18th  July 
1918.] 

This  paper  deals  with  experiments  conducted  to  test  the  possibiUty 
of  anthrax  transmission  through  the  bites  of  blood-sucking  insects, 
the  carriage  of  anthrax  bacilli  on  the  proboscis  of  an  insect  after 
feeding  on  an  infected  animal  being  considered  possible. 

Guinea-pigs  inoculated  by  the  subcutaneous  injection  of  anthrax 
spores  of  a  very  virulent  strain  were  used  as  sources  of  infection, 
death  occurring  in  adult  animals  28  hours  after  inoculation,  or  sooner 
in  younger  individuals.  In  the  laboratory  examples  of  Lyperosia 
(Haeniatobia)  irritans,  L.  (horn-fly),  confined  in  a  wooden  box,  the  top 
of  which  was  composed  of  fine  wire  gauze,  were  allowed  to  feed 
through  it  on  a  previously  inoculated  guinea-pig  for  one  minute, 
and  then  on  a  healthy  one  for  from  one  to  three  minutes.  In  order 
to  determine  at  what  stage  in  the  development  of  the  disease  the 
virulent  organisms  could  be  transmitted  by  flies,  the  time  that  elapsed 
between  the  feeding  on  the  infected  host  and  its  death  was  noted. 
The  results  showed  that  the  greatest  number  of  transmissions  took 
place  a  short  time  before  the  death  of  the  infected  host,  owing  to  the 
anthrax  bacilli  becoming  generalised  in  the  circulation.  Lyperosia 
irritans  would  not  however  feed  satisfactorily  on  an  infected  carcase. 
Transmission  seemed  to  be  mechanical,  the  bacillus  being  carried  on 
the  proboscis  of  the  fly  and  producing  in  some  cases  the  internal  form 
of  anthrax,  but  more  generally  the  external  or  carbuncular  form. 

Experiments  similarly  conducted  with  a  species  of  Tabanus,  closely 
allied  to  T.  nigrovittatus,  Macq.,  and  with  the  mosquitos,  Janthinosotna 
(Psorophora)  sayi,  D.  &  K.,  and  Aedes  sylvestris,  Theo.,  showed  that 
they  can  transmit  anthrax  in  the  same  manner  as  flies. 

The  results  also  indicated  that  the  disease  is  not  usually  spread  in 
the  excreta  of  these  insects  after  feeding  on  the  blood  of  an  animal 
suffering  from  anthrax.  They  also  show  the  necessity  of  protecting 
infected  animals  from  blood-sucking  insects,  and  of  keeping  valuable 
animals  in  screened  buildings  during  outbreaks  of  this  disease. 
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Sinclair  (J.  M.).     Abridged  Report  of  the  Chief  Veterinary  Surgeon. — 

Sotithern  Rhodesia  Abridged  Rept.  Director  Agric.  for  the  Year  1917 , 
[sine  loco],  1918,  pp.  4-6.     [Eeceived  19th  July  1918.] 

The  number  of  fresh  outbreaks  of  African  coast  fever  during  the 
year  was  13,  with  a  mortality  of  43  head,  as  compared  with  20  and 
382  respectively  for  the  previous  year.  A  new  and  very  severe 
outbreak  occurred  in  the  southern  part  of  the  Umtali  district,  due 
to  the  movement  of  cattle  from  the  southern  part  of  Melsetter  district 
two  years  previously,  the  existence  of  infection  during  this  period 
having  been  masked  by  the  use  of  a  dipping  tank. 

The  supplementary  report  of  the  African  Coast  Fever  Committee, 
in  dealing  with  the  question  of  universal  compulsory  effective  dipping, 
emphasises  the  fact  that  though  such  dipping  may  prevent  any 
noticeable  number  of  deaths  when  the  disease  exists,  yet  cattle  moved 
from  such  areas  may,  and  have,  carried  infection  with  them. 


Wesenburg-Lund    (C).     Anatomical  Description    of  the   Larva  of 
Mansonia   richiardii  (Ficalbi)   found   in   Danish   Fresh  waters. — 

Videnskabelige  Meddelelser  Dansk  Naturhist.  Kj0benhavn,  Odense, 
Ixix,  1918,  pp.  277-328,  37  figs.     [Eeceived  22nd  July  1918.] 

The  larvae  of  Taeniorhynchus  {Mansonia)  richiardii  were  found  by 
the  author  in  some  small  ponds  in  September  1914.  Only  two  larvae 
of  this  genus  have  been  described,  viz  : — Those  of  T.  (M.)  titillans, 
Wlk.,  from  S.  America,  and  T.  {M.)  perturbans,  Wlk.,  a  North 
American  species  known  from  Canada  to  Florida  and  westward  as  far 
as  British  Columbia,  and  if  not  identical  with,  closely  related  to, 
T.  richiardii. 

The  larvae  of  this  genus  differ  from  those  of  Culex  in  having  the 
siphon  modified  into  a  piercing  organ  by  means  of  which  living  plant- 
tissues  are  perforated  and  the  inter-cellular  air  contained  in  them 
is  used  for  respiration.  Hence  the  mode  of  hf e  is  quite  dift'erent  from 
that  of  other  mosquito  larvae,  since  they  are  not  free  swimming  but 
sedentary,  remaining  attached  to  water-plants  at  the  bottom  of 
shallow  water,  about  one  foot  deep. 

Owing  to  the  ponds  being  drained,  the  author  was  unable  to  rear 
the  adults,  and  it  was  not  until  three  specimens  were  accidentally 
found  on  the  same  spot,  three  years  later,  that  the  present  paper 
could  be  completed. 

Culicid  larvae  may  be  referred  to  four  groups,  according  to  their 
method  of  respiration  : — (1)  Larvae  that  hang  down  from  the  surface 
by  means  of  the  siphon  and  in  this  attitude  breathe  the  atmospheric 
air  ;  to  this  group  belongs  the  great  majority  of  Culicid  larvae. 
(2)  Larvae  that  breathe  the  contained  air  of  submerged  plants  by 
means  of  different  organs  (the  siphon  in  Taeniorhynchus,  the  antennae 
in  Aedomyia).  (3)  Larvae  that  live  a  pelagic  life  and  mainly  or  exclu- 
sively breathe  dissolved  air  by  means  of  the  outer  skin  {Corethra, 
Mochlonyx).  (4)  Larvae  that  possess  air-tubes,  but  live  mainly  on 
or  near  the  bottom  of  stagnant  pools  and  are  furnished  with  very 
lars;e  gills. 
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Hall  (M.  C.)  &  Wigdor  (M.).  Notes  on  the  Acanthocephalid  and 
Arthropod  Parasites  of  the  Dog  in  North  America. — Jl.  Amer.  Vet. 
Med.  Assoc,  Ithaca,  N.Y.,  liii,  no.  4,  July  1918,  pp.  493-500. 

This  paper  gives  a  summary  of  the  Arthropod  parasites  of  the 
dog  in  North  America.  The  ticks  include  Omithodorus  megnini  and 
Ixodes  scapularis,  reported  from  the  southern  United  States  ;  /.  kingi 
from  the  western  United  States  ;  /.  ricinus  and  /.  pratti  from  Canada  ; 
/.  cookei  from  Canada  and  the  United  States  ;  Rhipicephalus  sanguineus 
(brown  dog  tick)  from  Texas  and  Mexico  ;  Margaropus  annulatus 
(cattle  tick)  reported  on  dogs  in  the  southern  United  States,  but  very 
rare  on  this  host ;  Amblyomma  americanum  from  Texas,  A.  tnaculatum 
from  Texas  and  Louisiana,  and  A.  cajennense  from  Panama  ;  Derma- 
centor  venustus  {andersoni)  from  the  western  United  States,  D.  occi- 
dentalis  from  the  Pacific  coast  region,  and  D.  variabilis  common 
throughout  the  Union  and  recorded  in  Canada. 

Sarcoptes  scahiei  canis  is  much  less  common  in  the  United  States 
than  Demodex  folliculorum  canis.  Haematopimis  [Linognathus)  pilifenis 
(sucking  louse  of  the  dog)  appears  to  be  more  common  on  the  west 
coast  of  the  United  States  than  in  the  east,  and  Trichodectes  latus 
(biting  louse  of  the  dog)  is  also  fairly  common.  Sodium  fluoride  is 
an  effective  remedy  and  no  bad  results  have  been  noticed  from  its 
use,  but  the  possibility  of  trouble  from  poisons  ingested  by  licking 
the  hair  must  be  borne  in  mind.  A  15-grain  dose,  given  in  a  gelatine 
capsule,  was  found  to  kill  a  20-lb.  dog  in  4  days. 

The  fleas,  Ctenocephalus  canis  and  Pulex  initans,  are  common  on 
dogs  in  the  United  States,  and  Echidnophaga  gallinacea  is  often  found 
on  the  ears  of  dogs  in  the  southern  and  south-western  parts. 

Gastrophilus  equi  {intestinalis),  G.  nasalis  and  G.  haemorrhoidalis 
have  been  reported  in  experimental  infestations.  Chrysomyia  macel- 
laria  (screw-worm)  is  a  common  parasite  of  domesticated  animals 
in  the  south-eastern  States  and  has  been  recorded  from  the  dog  in 
Panama.  Cuterebra  emasculator  (rabbit  bot)  has  been  collected  from 
the  dog  in  North  America,  and  Dermatobia  hominis  has  been  recorded 
from  Tropical  America.  Myiasis,  due  to  infestation  with  various 
Dipterous  larvae,  is  not  uncommon.  Simidium  molestum  is  stated 
to  attack  the  Newfoundland  dogs  in  Labrador,  driving  them  to  take 
to  water  for  protection.  S.  pecuarum  has  been  reported  from  the 
United  States.  Stomoxys  calcitrans  has  been  recorded  as  attacking 
dogs  in  Canada,  and  Tabanus  lineola  and  T.  trijunctus  from  southern 
Florida. 


Freeborn  (S.  B.)  &  Atsatt  (E.  F.).  The  Effects  of  Petroleum  Oils  on 
Mosquito  Larvae. — Jl.  Econ.  Entom.,  Concord,  N.H.,  xi,  no.  3, 
June  1918,  pp.  299-308. 

Various  theories  of  the  lethal  action  of  petroleum  oils  on  mosquito 
larvae  have  been  advanced,  including  the  following  : — That  the  oiling 
of  a  water  surface  so  changes  its  physical  conditions  that  the  larvae  can 
no  longer  keep  the  surface  by  surface  tension  and  quickly  drown  ; 
that  the  oil  layer  acts  as  a  definite  mechanical  barrier  between  the 
larvae  and  the  outside  air  and  thus  leads  to  their  suffocation  :  that 
a  part  of  the  oil  or  some  of  its  dissolved  or  suspended  material  goes 
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into  solution  in  the  water  and  poisons  the  larvae  ;  that  respiration 
is  stopped  by  the  oil  entering  and  blocking  the  siphon  and  tracheal 
tubes  ;  that  the  oil  acts  directly  on  the  tissues  as  a  contact  poison  on 
entering  the  siphon  and  trachea ;  that  it  is  the  oil  vapour  from  the 
inspired  oil,  Avhich  by  its  extremely  rapid  penetration  of  the  tracheal 
tissues  produces  the  lethal  effects. 

Experiments  to  test  these  theories  were  conducted  with  full-grown, 
larvae  of  Theobaldia  {Culiseta)  incidens,  the  oils  used  being  a  series  of 
standard  commercial  Californian  oils  including  crude,  15*4°  Be. ;  low- 
grade  stove  distillate  29°  ;  high  grade  stove  distillate  33'3°  ;  commercial 
engine  oil  distillate  38"5°  ;  kerosene  39'7°  ;  gasoline  55.5°  ;  and 
a  by-product  obtained  from  the  stills  after  distillation,  with  a.  reading 
of  20'3°.  Besides  these  toxic  petroleum  oils,  a  standard  non-toxic 
liquid  petrolatum  of  27°  was  used. 

The  results  showed  : — That  as  regards  surface  tension,  so  far  from 
this  being  annulled,  the  larvae  remained  at  the  sm'face  for  a  considerable 
time,  either  quiescent  or  in  a  definite  attempt  to  pierce  the  film ; 
that  suffocation  is  but  a  slight  factor  in  the  larvicidal  action  of  the 
oils,  since  larvae  kept  from  the  air  by  simple  mechanical  means  lived 
for  30  hours,  while  those  under  a  layer  of  kerosene  died  in  45  minutes  ; 
that  the  solubility  of  kerosene  in  water  is  not  a  toxic  factor  in  the 
killing  of  larvae  by  its  application  to  the  medium  in  which  they  live  ; 
that  the  blocking  of  the  respiratory  tubes,  even  to  their  very  finest 
subdivisions,  which  actually  does  take  place  by  the  entrance  of  the 
oil  into  their  siphons,  is  not  in  itself  the  cause  of  the  efficiency  of  the 
larvicide,  for  in  that  case,  all  oils  effecting  this  would  have  equal 
lethal  action,  whereas  kerosene  caused  death  in  45  minutes,  while 
non-toxic  petrolatum  required  4|  hours  ;  that  the  direct  action  of 
the  oil  on  the  tissues  as  a  contact  poison  is  not  the  cause  of  death,, 
because,  though  it  enters  and  penetrates  the  tracheal  system  with 
great  rapidity,  the  larvae  were  always  dead  long  before  it  penetrated 
the  tissue.     [Cf.  this  Review,  v,  p.  54.] 

Finally,  experiments  to  test  the  toxic  action  of  oil  vapours  took 
the  form  of  exposing  the  various  oils  to  a  temperature  of  28°  C.  +  2° 
(82°  F.)  for  103  hours  in  a  constant  circulation  of  air,  and  using  the 
evaporated  residues  to  make  films  in  the  usual  manner.  It  was  found 
that  the  lethal  effect  of  the  oils  had  decreased  in  proportion  to  the 
percentage  of  the  weight  lost  through  evaporation ;  thus  kerosene, 
which  had  previously  given  rise  to  the  greatest  death  rate,  now  had 
become  the  least  efficient  in  its  larvicidal  properties.  Further  direct 
experiments,  in  which  vials  containing  larvae  in  water  were  plugged 
with  absorbent  cotton  on  which  were  poured  3  c.c.  of  the  various 
oils,  showed  that  the  vapours  of  gasoline  and  kerosene  confined  in  the 
spaces  above  the  water  killed  the  larvae  in  153  and  185  minutes 
respectively,  while  the  vapours  of  crude  petroleum  had  no  ill  effects 
at  the  end  of  72  hours. 

Hence  it  may  be  concluded  that  the  practical  toxicity  of  the  petro- 
leum oils  as  mosquito  larvicides  increases  with  an  increase  in  volatility, 
and  that  the  volatile  constituents  of  the  oils  contain  the  principles 
that  produce  the  primary  lethal  effects.  It  is  possible  that  the  lethal 
action  of  oils  having  a  higher  boiling  point  than  250°  C,  the  volatile 
constituents  of  which  are  practically  negligible  in  quantity,  may  be 
due  to  the  effects  of  stoppage,  actual  contact  and  even  suffocation. 
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New  STEAD  (E.).  Polypneustic  Lobes  in  the  Larvae  of  Tsetse-flies 
[Glossina)  and  Forest-flies  (Hippoboscidae). — Ann.  Trop.  Med. 
Parasit,  Liverpool,  xii.  no.  1,  25th  July  1918,  pp.  93-107,  7  figs. 

This  preliminary  paper  records  the  discovery  that  the  innumerable 
papillae  on  the  exterior  of  the  prominent  anal  lobes  of  the  larvae 
of  tsetse-flies  are  actually  respiratory  openings,  evidently  functioning 
as  such  during  the  intra-uterine  life  of  the  larva. 

Similarly,  iu  Hippobosca  maculahi,  the  less  prominent  anal  lobes  are 
distinctly  polypneustic  in  character,  but  differ  in  that  the  super- 
numerary stigmata  are  fewer  in  number  and  more  regularly  placed, 
a  very  similar  arrangement  occurring  in  H.  equina  and  Lynchia  maura ; 
while  in  Alelophngus  ovinus  the  respiratory  system  is  much  reduced. 

There  are  also  other  puparia  among  the  Diptera  Cyclorrhapha  that 
have  been  found  to  possess  similar  appendages,  though  whether 
these  are  in  any  way  homologous  with  those  in  Glossina  is  unknown. 

Brain  (C.  K.).  Storage  of  Manure  and  Fly  Suppression  at  Durban 
Remount  Depot. — Jl.  Econ.  Entom.,  Concord,  N.H.,  xi,  no.  3, 
June  1918,  pp.  339-341. 

This  paper  describes  the  author's  visit  to  the  Transport  and  Remount 
Mobilisation  Depot,  established  at  Durban  in  November  1915,  chiefly 
in  connection  with  the  military  operations  in  East  Africa,  which  up 
to  the  present  has  dealt  with  approximately  100,000  animals,  mostly 
horses,  mules  and  donlvcys,  the  average  number  generally  maintained 
being  about  3,300,  with  a  maximum  at  any  one  time  of  10,000. 

Entomological  interest  centres  in  the  fact  that  this  depot,  situated  on 
reclaimed  swamp  within  fifteen  minutes'  walk  of  the  heart  of  the 
town,  has  not  caused  the  slightest  inconvenience  to  the  inhabitants 
from  odours  or  house-flies. 

The  depot  is  located  on  a  low-lying  site  within  half  a  mile  of  the 
sea  and  occupies  approximately  60  acres.  Over  this  whole  area, 
drains  and  roads,  top-dressed  with  cinders,  were  constructed,  and 
paddocks  were  enclosed. 

The  methods  of  fly-control  consisted  in  the  manure  and  litter  from 
stalls  and  paddocks  being  collected  and  carted  every  day  to  huge 
trenches  previously  prepared  in  the  sand-dunes.  These  were  dug 
to  a  depth  of  about  10  ft.  down  to  the  clay  miderlying  the  sand,  and 
were  often  20  ft.  wide  and  70  ft.  long.  The  average  amount  of  manure 
removed  was  approximately  150  to  160  Scotch-cart  loads  per  day. 
This  was  spread  out  in  the  trench  to  an  average  depth  of  about  one 
foot,  and  then  covered  with  a  thin,  f  in.,  layer  of  sand,  ashes  or  earth, 
the  whole  being  tightly  rolled  or  rammed  down  by  the  loaded  carts 
passing  over  it  on  following  days.  When  a  trench  was  full,  it  was 
covered  mth  a  foot  or  so  of  earth  or  sand,  and  thoroughly  rolled  for 
2  or  3  days,  no  lime  or  disinfectant  being  added.  This  method  of 
storing  results  in  the  formation  of  a  dense,  peaty  mass  of  manure  of 
particularly  good  quality,  one  large  deposit  of  which  has  recently  been 
sold. 

The  large  number  of  flies  that  occurred  in  the  stalls  were  constantly 

sprayed  by  means  of  a  garden  syringe  with  a  solution  composed  of  : — • 

Caustic  soda  2  lb.,  boiling  water  50  gals.  j)araffin  and  hycol  [  ?  lysol], 

5  gals,  of  each,  added  while  hot.     In  addition,  baits  consisting  of  sodium 
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arsenite  5  lb.,  and  black  sugar  5  to  20  lb.,  boiled  in  25  gals,  water,  and 
distributed  on  branches  of  blue-gum  or  pieces  of  sacking,  were  placed 
and  constantly  renewed  in  all  latrines,  dormitories,  cook-houses  and 
stores. 

Chandler  (A.  C).  The  Western  Newt  or  Water-Dog  {Notophthalmus 
torosus),  a  Natural  Enemy  of  Mosquitoes.^Ore^row  Agric.  Coll. 
Expt.  Sta.,  Corvallis,  Bull.  no.  152,  June  1918,  24  pp.,  6  figs. 

Observations  and  experiments  undertaken  for  the  purpose  of  dis- 
covering to  what  extent  the  salamander,  Notophthalmus  torosus, 
might  be  regarded  as  a  natural  enemy  of  mosquitos,  have  shown  that 
under  suitable  conditions  it  is  a  highly  efficient  destroyer  of  their 
larvae.  Its  employment  for  this  purpose  may  be  recommended  for 
the  following  reasons  : — (1)  Its  almost  entire  freedom  from  natural 
enemies  ;  (2)  its  ability  to  live  in  almost  any  kind  of  water  that  is  not 
too  filthy,  and  in  almost  any  kind  of  a  receptacle  from  a  glass  bowl 
to  a  lake  ;  (3)  its  relatively  enormous  capacity  for  food,  combined 
with  the  ability  to  go  for  long  periods  without  it.  The  chief  objection 
to  its  use  commercially  is  that  it  breeds  slowly  and  rec[uires  a  long 
time  to  reach  maturity,  but  this  is  counterbalanced  by  the  ease 
with  which  the  adults  can  be  obtained  and  distributed  in  a  moist  box, 
and  further,  that  such  collection  would  ensure  the  development  of 
the  eggs  and  larvae,  many  of  which  are  normally  destroyed  by  the 
adults  themselves. 

The  similarity  between  the  habits  of  N.  torosus  and  those  of  the 
eastern  form,  N.  viridescens,  points  to  the  latter  being  equally  useful 
as  a  mosquito  larva  destroyer  in  the  north-eastern  United  States, 
where  N.  torosus  could  not  thrive. 

It  is  therefore  recommended  that  one  or  two  individuals  should 
be  kept  in  each  rain  barrel,  water-barrel,  and  water-trough,  in  the 
last  of  which,  however,  the  water  level  would  have  to  be  kept  three 
or  four  inches  below  the  top  of  the  trough,  and  the  outflow  holes 
would  have  to  be  screened  with  coarse  wire  netting.  Borrow-pits 
are  among  the  most  important  mosquito  breeding  places,  being 
large  enough  to  breed  enormous  numbers,  but  too  small  to  be  success- 
fully stocked  with  fish.  If  possible,  they  should  be  drained  and  filled 
in,  but  if  this  is  not  feasible,  stocking  them  with  N.  torosus  would  prove 
cheaper  and  more  efficacious  than  oiling.  It  has  been  shown  that 
reservoirs,  mill  ponds,  garden  pools,  and  large  sluggish  irrigation 
ditches  are  kept  free  of  mosquitos  by  this  means,  and  in  view  of  the 
seriousness  of  the  situation  due  to  the  breeding  of  Anopheles  and 
consequent  malaria  in  the  rice-fields  of  California,  the  introduction 
of  N.  torosus  seems  to  be  an  experiment  worth  trying. 

J)epartment  of  Entomology. — 43rd  Ann.  Rept.  {1917)  Ontario  Agric. 
Coll.,  Toronto,  1918,  pp.  19-20. 

Cuterebra  cuniculi  (rabbit  bot  fly)  was  found  to  be  infesting  many 
rabbits,  producing  large  tumours  under  the  skin,  but  seldom  proving 
fatal.  Experiments  with  repellents  for  use  against  the  horn-fly 
[Lyperosia]  and  the  stable-fly  [Stomoxys  calcifrans]  showed  the 
following  home-made  solution  to  be  satisfactory.  One  gal.  fish-oil 
soap  is  thoroughly  mixed  into  1  gal.  hot  water  in  which  half  a  cake 
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of  ordinary  laundry  soap  has  been  dissolved  ;  1  gal.  kerosene  oil  is 
then  mixed  with  1  gal.  shghtly  sour  milk.  These  two  solutions  are 
then  mixed  and  thoroughly  agitated,  and  when  cold,  6  oz.  oil  of 
citronella  are  stirred  in.  This  forms  a  stock  solution  and  is  used 
in  spraying  in  the  proportion  of  1  part  to  2  parts  water.  The  spray 
should  be  applied  each  morning,  by  means  of  a  hand  garden  sprayer, 
and  in  this  way  a  herd  of  30  cows  may  be  treated  in  less  than  half 
an  hour. 

Johnston  (T.  H.)  &  Bancroft  (M.  J.).  Tick-resistance  of  Cattle. — 
Agric.  Gaz.  N.S.W.,  Sijdney,  xxix,  no.  5,  2nd  May  1918,  pp.  319- 
320.     [Received  29th  July  1918.] 

Owing  to  the  fact  that  for  several  years  past  animals  resistant  to 
the  attacks  of  the  cattle  tick,  Margaropus  (Boophilus)  australis, 
have  been  found  to  occur  in  very  many  herds  in  New  South  Wales, 
investigations  on  the  tick  resistance  of  cattle  are  now  being  conducted. 
Such  resistant  individuals,  though  never  dipped,  sprayed,  or  treated 
in  any  way,  and  though  running  in  infested  paddocks,  remain  practi- 
cally free  from  ticks  ;  and  the  possibility  of  spreading  this  peculiarity 
is  the  aim  of  the  present  investigation. 

Authentic  observations  are  consequently  desired  from  dairy-farmers 
and  cattle-raisers  on  the  following  points  : — The  particular  breed 
of  these  animals  ;  the  length  and  texture  of  the  hair  ;  the  colour, 
texture  and  oihness  of  the  skin ;  the  general  condition  and  stamina 
of  the  animals  ;  the  length  of  time  they  have  been  resistant,  whether 
from  birth,  or  from  a  subsequent  date  of  acquisition  ;  whether  this 
peculiarity  has  been  transmitted  to  their  progeny  ;  the  nature  of 
the  country  where  such  animals  are  running  ;  the  influence  (if  any) 
of  food  ;  the  effect  (if  any)  of  dipping  upon  such  resistant  animals  ; 
whether  the  exudate  or  so-called  serum  found  on  certain  tick-resistant 
cows  has  ever  been  noticed  on  these  cattle. 

Teodoro  (G.).  II  Ciclo  di  Sviluppo  dell'  akamushi  secondo  le  recenti 
Ricerche  dei  Giapponesi  Miyajima  e  Okumura.  [The  Developmental 
Cycle  of  Trombidimn  akamushi  according  to  the  recent  Researches 
of  the  Japanese  Investigators,  Miyashima  and  Okumura.] — Redia, 
Florence,  xiii,  no.  1-2,  23rd  July  1918,  pp.  105-114. 

Notices  have  already  been  given  [see  this  Review,  Ser.  B,  v,  p.  160 
and  vi,  p.  21]  of  previous  papers  by  these  Japanese  authors.  In  the 
larval  stage  Trombidimn  akamushi  Uves  on  man,  on  the  field  mouse, 
Microtus  montebelli,  and  on  other  small  mammals,  such  as  the  monkey, 
dog,  cat,  rabbit  and  guinea-pig ;  unlike  many  other  alhed  mites  it 
does  not  attack  insects  or  spiders.  The  larva  remains  on  its  host  for 
3  or  4  days  and  migrates  underground  when  engorged.  In  warm 
climates  metamorphosis  takes  5  or  6  days.  The  nymph  is  neither  a 
parasite  nor  a  blood-sucker,  but  feeds  on  vegetable  juices,  acid  juices 
being  dishked.  A  certain  degree  of  humidity  is  essential  for  develop- 
ment. The  adult  does  not  differ  materially  from  the  nymph,  but 
visible  sexual  characters  only  appear  when  full  growth  and  maturity 
are  reached.  The  adult  also  feeds  on  the  juices  of  plants,  such  as 
Imperata  arundinacea  and  Artemisia  vulgaris. 
(C505)  a2 
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A  description  is  given  of  the  various  developmental  stages  and 
their  morphological  characteristics.  The  eggs  are  laid  singly  in  the 
sand  and  the  larva  hatches  out  in  3  weeks — at  least  this  was  the  case 
in  September  when  the  observations  were  made.  The  larva  closely 
resembles  Leptus  autumnalis,  Shaw.  To  demonstrate  the  transmission 
of  Japanese  river  fever  28  larvae  were  placed  on  a  monkey,  on 
which  they  remained  for  4  days.  Only  2  of  the  28  bites  produced 
small  ulcers.  On  the  seventh  day  the  monkey  began  to  show 
symptoms  typical  of  the  fever.  After  the  seventeenth  day  the 
condition  of  the  animal  improved  rapidly.  The  Japanese  authors 
believe  that  T.  akamushi  is  so  closely  related  to  Leptus  autumnalis 
that  it  should  be  placed  in  the  latter  genus. 

In  the  second  part  of  this  paper  the  Italian  author  reviews  the 
instances  where  Acari,  especially  Ixodids,  are  known  to  transmit 
disease  ;  references  to  existing  hterature  are  given  in  each  case. 

Paoli  (G.).  Ixodes  loricatus,  Neumann,  e  Ixodes  coxaefurcatus, 
Heums^nn.—Redia,  Florence,  xiii,  no.  1-2,  23rd  July  1918, 
pp.  193-196,  7  figs. 

After  studying  some  examples  of  Ixodes  from  Argentina,  the  author 
has  come  to  the  conclusion  that  Ixodes  coxaefurcatus  and  7.  loricatus 
are  identical,  the  latter  name  having  priority. 

Warburton  (C).     Annual  Report  for  1917  of  the  Zoologist. — Jl.  R. 

Agric.     Soc.    England,    London,     Ixxviii,     1917,    pp.    217-218. 
[Keceived  7th  August  1918.] 

The  treatment  for  cattle  attacked  by  warble-flies  [Hypoderma] 
recommended  by  Mr.  R.  Stratton,  consists  in  the  injection  of  a  few 
drops  of  paraffin  into  the  warble  holes,  by  which  means  the  grub  is 
said  to  be  killed  and  quickly  absorbed,  without  pain  to  the  animal. 
Stress  is  laid  on  the  uselessness  of  the  troublesome  and  expensive 
custom  of  smearing  cattle  as  a  preventive  against  these  flies. 

Army  veterinary  surgeons  report  the  attacks  in  horses  of  a  warble- 
fly  which  causes  swellings  similar  to  those  in  cattle,  but  occurring 
in  different  parts  of  the  body,  chiefly  about  the  withers  and  in  places 
where  the  galhng  of  the  harness  increases  their  painfuhiess.  Though 
probably  a  true  Hypoderma,  very  little  is  known  about  it,  and  at 
present  it  is  obviously  impossible  to  keep  infested  horses  idle,  so  that 
its  life-history  may  be  worked  out,  all  animals  being  returned  to  work 
as  rapidly  as  possible. 

Ward  (H.B.).  The  Value  of  Zoology  to  Humanity.— /Sctmce,  Lancaster, 
Pa.,  xlvii,  no.  1213,  29th  March  1918,  pp.  302-306. 

Researches  in  the  field  of  protozoal  diseases  transmitted  by  insects 
have  resulted  in  the  adoption  of  communal  and  individual  habits 
that  have  freed  the  world  from  the  menace  of  malaria,  a  disease  that 
in  all  ages  has  exacted  a  heavy  toll  from  the  great  nations,  and  which, 
at  a  very  recent  date,  claimed  200,000  victims  annually  in  Italy  alone. 

The  demonstration  of  the  role  of  the  mosquito  in  transmitting 
yellow  fever  rendered  possible  the  building  of  the  Panama  canal, 
while  the  discoveries  of  the  insects  inoculating  and  spreading  sleeping 
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sickness  and  bubonic  plague  have  led  to  the  formulation  of  measures 
of  control  for  two  diseases,,  the  former  of  which  had  annually  claimed 
very  numerous  victims  in  Africa,  and  the  latter  more  than  1,000,000 
in  India  in  the  course  of  six  months. 

Guarding  Soldiers'  Camps  against  Flies  and  Mosquitos.  —  Science, 
Lancaster,  Pa.,  xlviii,  no.  1229,  19th  July  1918,  pp.  63-64. 

In  order  to  protect  troops  stationed  in  camps  and  'cantonments 
from  mosquito-  and  fly-borne  diseases,  there  have  been  assigned  to 
each  camp  a  divisional  surgeon,  sanitary  inspector  and  sanitary 
engineer,  together  with  a  staff  of  from  100-200  enlisted  men,  whose 
duty  is  to  clear  up  all  mosquito  breeding  places  by  the  usual  draining, 
ditching  and  oihng  methods,  the  Federal  Pubhc  Health  Service  carrying 
out  a  similar  programme  for  a  distance  of  one  mile  around  all  camps. 

To  prevent  the  breeding  of  flies,  all  buildings  in  which  food  is  prepared 
and  stored  are  screened,  more  than  22,700,000  sq.  ft.  of  screening 
having  been  used  for  this  purpose.  The  entrances  of  such  buildings 
have  also  been  vestibuled,  while  the  number  of  fly-traps  in  use  is  6,000. 

Moore  (W.).  Methods  of  Control  of  tlie  Clothes  Louse  {Pediculus 
humanus  [vestimenti]). — Jl.  Lab.  &  Clin.  Med.,  [sine  loco],  iii, 
no.  5,  1918,  pp.  261-268.  (Abstract  in  U.S.  Dept.  Agric.  Expt. 
Sta.  Record,  Washington,  Z).C,  xxxviii,  no.  8,  Jmie  1918,  p.  765.) 

Investigations  show  that  sachets  of  naphthahne,  camphor,  sulphur, 
paradichlorbenzene  and  various  other  chemicals  are  not  successful  in 
eliminating  Pediculus  humanus  (body  louse).  A  powder  that  is  said 
to  be  six  times  as  effective  for  this  purpose  as  the  well-known  N.C.I. 
powder  consists  of  20  gm.  talc,  1  cc.  creosote,  5  gm.  sulphur.  This 
is  a  dry  powder,  easy  of  application  and  is  not  irritating.  Impregnation 
of  underwear  does  not  appear  promising,  but  a  cheesecloth  suit 
impregnated  with  saturated  solution  of  sulphur  in  creosote  could 
be  successfully  worn  outside  the  underwear.  Chlorpicrin  can  be 
used  as  a  fumigant,  penetrating  the  clothing  and  kiUing  the  lice  in  all 
parts  of  the  clothing  in  15  minutes  and  the  eggs  in  30  minutes.  By 
increasing  the  heat  in  the  fumigation  chamber,  the  time  required  to 
kill  the  eggs  could  be  reduced. 

TowNSEND  (C.  H.  T.).  Note  on  Oviposition  of  Gastrjophilus  nasalis,  L. 
— Canadian  Entomologist,  London,  Ont.,  1,  no.  7,  July  1918, 
pp.  246-248. 

This  note  states  that  Gastrophilus  nasalis,  L.,  does  not  deposit  its 
eggs  in  the  region  of  the  throat  of  the  horse,  as  has  been  previously 
asserted,  but  hovers  directly  under  the  animal's  throat  and  then 
darts  suddenly  at  the  muzzle,  where  the  eggs  have  been  found  in  the 
skin  of  the  upper  lip. 

Ludlow  (C.  S.).  Trichoprosopon,  Theobald  (Diptera  ;  Culicidae).^ 
Psyche,  Boston,  Mass.,  xxv,  no.  3,  June  1918,  pp.  66-68. 

This  paper  describes  Trichoprosopon  wilsoni,  sp.  n.,  from  the  Panama 
Canal  Zone.     It  is  closely  alhed  to  T.  nivipes,  Theo.,  and  may  possibly 
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be  identical  with  T.  {Cvlex)  digitatus,  Kond.  This  species  is  markedly 
cannibalistic,  the  larvae  eating  not  only  those  of  other  mosquitos, 
but  even  the  smaller  members  of  their  own  species. 


Walden    (B.  H.)-    Mosquito   Work   in   Connecticut  during  1917.— 

17th  Rept.  Connecticut  State  Entomologist  for  1917,  Conn.  Agric. 
Expt.  Sta.,  New  Haven,  Bull.  no.  203,  1918,  pp.  345-356,  2  plates. 
[Received  20th  August  1918.] 

The  State  law  of  1915  providing  for  the  ehminatioh  of  mosquito 
breeding  places  [see  this  Review,  Ser.  B,  iv,  p.  95]  has  been  amended 
by  an  Act  passed  in  1917,  which  is  given  verbatim.  The  new  law 
provides  for  a  more  adequate  method  of  notifying  property  owners 
regarding  the  ditching  of  their  marshes,  and  provides  for  assessing 
benefits  and  damages  in  case  the  owners  wish  to  apply  to  the  Courts. 
The  measure  carries  an  appropriation  of  £1,000  towards  the  cost  of  new 
work  done  under  this  law.  The  maintenance  of  the  work  is  placed 
under  the  Director  of  the  Experiment  Station  instead  of  under  the 
towns  as  hitherto.  Particulars  are  given  of  ditching  and  drainage 
operations  in  various  localities  in  the  State. 


Feytaud  (J.).  Sur  la  Presence  des  Moustiques  dans  la  Ville  de 
Bordeaux.' — Proces-Verh.  Soc.  Linn.,  Bordeaux,  Ixx,  no.  2,  July- 
December  1917,  pp.  63-66.     [Received  3rd  September  1918.] 

The  danger  of  malaria  due  to  the  presence  of  Anopheles  maculipemiis, 
Mg.,  and  A.  bif meatus,  L.,  is  particularly  great  in  a  town  like  Bordeaux 
where  the  buildings  are  scattered  and  cover  an  area  large  in  proportion 
to  the  population.  The  existence  of  public  and  private  gardens  with 
their  numberless  potential  breeding  places  renders  antimalarial 
measures,  other  than  those  undertaken  by  the  community  as  a  whole, 
ineffectual,  while  the  necessity  for  these,  undertaken  either  voluntarily 
or  compulsorily,  is  imperative. 


Zammit  (T.).  Rats  and  Parasites  in  Plague  Epidemics.— ^rc^u'wm 
Melitense,  Valletta,  iii,  no.  3-4,  March-May  1918,  pp.  141-143. 
[Received  10th  September  1918.] 

Laboratory  observations  on  rats,  made  during  a  small  outbreak  of 
plague  in  Malta  in  1917,  showed  the  most  numerous  species  to  be 
Mus  norvegicus  (sewer  rat),  taken  chiefly  in  the  neighbourhood  of  the 
grand  harbour.  Other  species  were  M.  rattus  (black  rat),  of  more 
recent  introduction  and  found  also  on  the  shore,  and  the  variety 
M.  rattus  alexandrimis,  which  is  fairly  common  in  the  island. 

The  fleas  associated  with  these  proved  to  be  : — Xenopsylla  cheopis  60, 
Ctenopsylh,  musculi  38,  Ceratophyllus  fasciatus  3,  and  Ctenocephalus  1, 
out  of  102  fleas  taken  from  M.  rattus ;  while  180  taken  from 
M.  decumanus  consisted  of  X.  cheopis  118,  Ctenopsylla  musculi  49, 
Ceratophyllus  fasciatus  3,  and  Ctenocephalus  10. 

Several  mites  were  found  on  the  rats,  the  most  common  being 
Laelaps  echidninus,  which  however  does  not  bite  man. 
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VoGEL  (R.).  Bemerkungen  uber  das  Vorkommen  von  Anophelesmticken 
in  Pferdestallen  und  uber  die  Vertilgung  von  Anopheleslarven. 

[Remarks  on  the  Occurrence  of  Anopheles  in  Stables  and  on  the 
Extermination  of  their  Larvae.] — Miinchener  Med.  Wochenschr., 
Munich,  Ixiv,  no.  46,  13th  November  1917,  p.  1509. 

It  has  been  recently  stated  that  whilst  Anophehnes  are  found  in 
cowsheds,  they  avoid  stables.  The  author  has  however  often  found 
them  in  stables  on  part  of  the  Western  Front.  They  were  always 
present  in  dark  unclean  stables  where  there  were  many  wooden 
beams.  In  a  small  area,  with  a  radius  of  about  400  yards, 
infestation  had  arisen  owing  to  the  presence  of  numerous  fire 
buckets,  which  proved  excellent  breeding  places.  By  covering  the 
water  with  a  layer  of  Saprol  all  the  larvae  were  killed  and  further 
oviposition  was  prevented. 

DoFLEiN  (F.).  Ueber  mazedonische  Anophelinen  und  ihre  Bedeutung 
fur  die  Verbreitung  der  Malaria.  [Macedonian  Anophelines  and 
their  Role  in  the  Spread  of  Malaria.]  —  Milnchetier  Med. 
Wochenschr.,  Munich,  Ixv,  no.  1,  1st  January  1918,  pp.  17-18. 

Owing  to  the  mountainous  character  of  the  country  Anophehnes 
are  found  throughout  the  warm  weather  in  Macedonia,  since  water 
is  foimd  in  the  hills  when  all  pools  lower  down  have  dried  up. 
Anopheles  macidipennis,  Mg.,  occurs  everywhere,  and  A.  palestinensis, 
Theo.  {superpictus,  Gt.)  is  very  abundant  in  certain  regions,  especially 
in  the  Vardar  valley.  The  former  is  the  commoner  and  the  usual 
malaria  carrier.  A.  palestinensis  breeds  not  only  in  pools  and  rain 
tanks,  but  also  in  streams,  and  the  larvae  are  found  both  in  running 
water  and  still  pools. 

It  is  probable  that  all  European  species  of  Anophelines  occur  in 
the  Balkans.  In  Rumania  A.  maculipennis,  A.  sinensis  var. 
pseudopicUis  and  A.  bifvrcatxs  have  been  found. 

SiKORA  (H.).  Zur  Kleiderlaus-Kopflausfrage.  [The  Body-  and 
Head-Louse  Question.]  —  Arch.  f.  Schiffs-  u.  Tropen-Hygiene, 
Leipzig,  xxi,  no.  16,  September  1917,  pp.  275-284,  3  figs. 

Careful  measurements  of  head-  and  body- lice  of  different  strains 
were  made  in  order  to  ascertain  the  morphological  differences  between 
these  two  species.  The  average  dimensions  of  Pediculus  capitis  are 
smaller  than  those  of  P.  humanus  (vestimenti).  Furthermore  there 
are  differences  in  the  shape  of  the  abdomen  and  in  the  colouring,  and 
in  the  formation  of  the  femora,  tibiae  and  tarsi  of  the  first  pair  of  legs 
in  the  males. 

Normal  head-Hce,  bred  on  the  human  arm,  showed  after  the  fourth 
and  fifth  generations  the  morphological  pecuharities  and  average 
dimensions  of  the  body-louse.  It  is  difficult  to  say  why  lice  living 
on  the  head  should  become  smaller,  but  it  may  possibly  be  due  to 
slight  dift"erences  in  the  character  of  smooth  and  hairy  skin  which 
affects  nutrition,  or  to  differences  in  temperature.  The  author  does 
not  beUeve  it  possible  to  find  long-haired  persons  infested  with  body- 
lice,  who  are  free  from  head-lice. 
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Espinosa-Tamayo  (L.).  Ueber  die  pathologische  Geographie  von 
Ekuador.  [The  Pathological  Geography  of  Ecuador.]— y4rc^.  /. 
Schiffs-  u.  Tropen- Hygiene,  Leipzig,  xxi,  no.  17,  September  1917, 
pp.  285-291. 

This  paper  briefly  summarises  the  results  of  a  study  of  the  distribution 
of  disease  in  Ecuador.  The  first  section  deals  with  diseases  due  to 
insect  parasites.  In  the  damp  coast  regions  Stegomyia  fasciata,  the 
yellow  fever  mosquito,  and  Anopheles  {Cellia)  alhimanus,  Wied.,  a 
malaria  carrier,  are  abundant ;  they  are  not  found  elsewhere. 
Dennatophilus  (Sarcopsylh)  penetrans,  L.,  is  very  common  on  the 
coast,  while  other  fleas  are  found  both  there  and  in  the  Andean  regions. 
The  human  flea,  Pulex  irritans,  the  rat  fleas,  P.  dugesi,  Baker,  and 
Xenopsylla  cheopis.  Roths.,  and  the  dog  flea,  CAenocephalus  canis 
{serraticeps,  Gerv.),  were  among  the  specimens  sent  from  Guayaquil, 
Among  theRhynchota  was  a  species  of  Triatoma  [Conorhinus).  Cimex 
hemiptera  {rotundatus.  Sign.)  is  common  in  ill-kept  houses  in  Ecuador. 
Lice  are  to  be  met  with  everywhere  and  constitute  a  real  plague. 
Specimens  of  Pediculus  humanus  and  P.  capitis  were  received.  The 
latter  were  dark  brown  when  taken  from  Indians  and  light  brown 
when  from  Europeans.  PhtJiirius  pubis  also  occurs  in  all  parts  of 
the  country.  Ticks  are  very  common  on  the  coast.  Some  specimens 
received  were  determined  by  Nuttall  as  Amblyomma  cajennense, 
A.  ynacidatum  and  Dennacentor  nitens. 

PiELSTiCKER  (F.).  Die  Malaria  in  Rumanien  und  ihre  Bekampfung 
bis  zum  Jahre  1916.  [Malaria  in  Rumania  and  Anti-malarial 
Measures  up  to  1916.] — Arch.  f.  Schiffs-  u.  Tropeti- Hygiene, 
Leipzig,  xxi,  no.  19,  October  1917,  pp.  317-329,  1  sketch  map. 

This  paper  is  compiled  from  Rumanian  records  for  the  twelve 
years  ending  1916.  The  whole  country  has  been  malarious  for 
centuries.  The  mountainous  districts  are  not  very  much  affected, 
while  the  region  between  the  Sereth  and  Pruth  suffers  most,  and  the 
Danube  districts  and  Dobrudja  nearly  as  much.  The  mortality  is 
decidedly  less  than  that  in  Italy  and  this  is  due  to  the  predominance 
of  the  benign  tertian  form,  though  quartan  and  malignant  tertian 
also  occur.  In  Wallachia  fresh  cases  appear  about  mid -June  and 
three  weeks  later  in  northern  Moldavia.  The  carriers  are  Anopheles 
maculipennis  and  A.  sinensis  var.  pseudopictus,  the  former 
predominating.  Measures  against  malaria  were  first  planned  in  1894, 
but  have  remained  a  dead  letter.  Prophylactic  quinine  is  said  to 
have  given  excellent  results. 

Brack  ( — ).  Pappatacimucken  und  Pappatacierkrankungen.  [Sand- 
flies and  Sand-fly  Fever.] — Arch.  f.  Schiffs-  u.  Tr open- Hygiene, 
Leipzig,  xxi,  no.  23-24,  December  1917,  pp.  381-398. 

The  observations  recorded  here  were  made  on  the  Turkish  coast. 
The  author  beheves  wind  to  be  an  important  factor  in  the  prevalence 
of  sand-flies  [Phlehoto7m(s\  When  strong  winds  blow  on  the  coast, 
very  few  are  to  be  seen,  and  they  are  also  absent  in  liigh  situations, 
none  being  found  for  weeks  on  a  600-foot  height  on  the  coast  nor  on 
a  much  lower  hill,  partly  rising  out  of  the  sea.     Other  observers 
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have  found  Phlebototnus  at  altitudes  of  3,000  feet,  and  the  explanation 
of  their  absence  in  this  case  appears  to  he  in  the  continual  winds, 
for  sand-flies  abounded  in  a  neighbouring  valley.  These  pests  dislike 
tobacco  smoke  and  the  Turkish  habit  of  cigarette  smoking  is  an 
excellent  means  of  repelling  them.  A  fine-mesh  net  also  affords 
real  protection. 

The  floors  of  buildings  should  be  of  concrete,  and  doors  and  windows 
must  be  screened  with  fine  gauze.  The  air  should  be  in  constant 
motion  and  ventilators  must  therefore  be  fitted  where  necessary. 

The  paper  concludes  with  a  note  that  in  the  fever  season  several 
horses  were  attacked  with  a  fever  which  lasted  two  days. 

Mense  (C).  Handbuch  der  Tropenkrankheiten.  [Handbook  of 
Tropical  Diseases.] — Leipzig,  Joh.  Ambros.  Barth,  1917,  2nd 
Edition,  vol.  v,  1st  Hall  Price  M.32.  [Review  in  Arch.  f. 
Schiffs-   u.   Tropen- Hygiene,  Leipzig,  xxi,  no.  22-24,  December 

1917,  p.  404.] 

In  this  first  half  of  Vol.  V  of  Mense's  Handbook,  H.  Ziemann  treats 
of  malaria  in  detail.  The  book  contains  500  pages,  numerous  coloured 
plates  and  text-figures  and  is  said  to  be  quite  up  to  date. 

DE  Raadt  (0.  L.  E.).  Trockene  Hitze  als  Mittel  zur  Abtdtung  von 
Rattenflohen.  [Dry  Heat  as  a  Means  for  killing  Rat  Fleas.] — 
ArcJi.f.  Schiffs-  u.  Tr open-Hygiene,  Leipzig,  xxii,  no.  1,  January 

1918,  pp.  1-3. 

Rat  fleas  are  very  susceptible  to  heat,  and  this  was  confirmed  by 
experiments  wliich  the  author  made  at  Malang,  Dutch  East  Indies. 
Xenopsylla  cheopis  is  killed  in  15  minutes  by  dry  heat  at  50°  C.  [122  F.]. 
If  the  fleas  are  hidden  in  natural  shelters,  heating  must  be  continued 
for  not  less  than  45  minutes.  This  is  necessary  because  evaporation 
from  the  skin  of  the  rat  considerably  lowers  the  temperature  round 
the  flea.  For  anti-plague  work  the  author  advises  the  use  of  dry 
heat  to  kill  fleas  on  rats  that  have  succumbed  to  fumigation  with 
carbon  monoxide. 

Regendanz  (P.).      Beitrag  zur  Kenntnis  der  Malaria  in  Rumanien. 

[A  Contribution  to  the  Knowledge  of  Malaria  in  Rumania.] — 
Arch.f.  Schiffs-  u.  Tropen- Hygiene,  Leipzig,  xxii,  no.  3,  February 
1918,  pp.  33-40. 

After  the  German  army  of  occupation  had  taken  up  its  quarters 
in  Rumania  early  measures  were  adopted  against  the  probable  outbreak 
of  malaria  in  summer.  This  paper  records  the  observations  made 
in  connection  with  them  and  describes  the  occurrence  of  malaria  on 
the  lower  reaches  of  the  Sereth  river.  In  this  region,  and  also  between 
it  and  the  mountains,  tertian  malaria  is  endemic.  The  only  Anopheline 
found  was  Anopheles  maculipennis.  It  is  not  abundant  in  this  region  ; 
but  is  more  frequently  met  with  near  and  on  the  Sereth.  The 
temperature  needed  for  the  plasmodia  to  develop  in  the  mosquito 
was  reached  at  the  end  of  June,  when  the  day  temperature  was  usually 
over  25°  C.  [76°  F.]  and  the  night  temperature  only  exceptionally 
fell  below  16°  C.  [61°  F.] 
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VON  Schmidt  zu  Wellenbueg  (H.).  Dipteren-Larve  als  Ursache 
eitriger  Chorioretinitis  mit  Netzhautablosung.  [A  Dipterous  Larva 
as  the  Cause  of  suppurating  Chorioretinitis  with  Loosening  of  the 
Retina.] — Zentralblatt  f.  ■prakt.  Augenheilkunde,  January-February 
1917.  [Abstract  in  Arch.  f.  Schrffs-  u.  Tr open- Hygiene,  Leipzig, 
xxii,  no.  3,  February  1918,  p.  45.] 

Inflammation  of  the  eye  in  a  5-year-old  child  due  to  a  first-stage 
Hypodenna  larva  in  a  fold  of  the  retina  is  recorded. 

Roth  (0.).  Zur  Kenntnis  der  Dermatomyiasis.  [A  Contribution  to 
the  Knowledge  of  Dermatomyiasis.] — Dermat.  Wochenschr.,  Ixv, 
no.  46,  17th  November  1917,  pp.  1031-1035,  2  figs.  [Abstract 
in  Trop.  Dis.  Bull,  London,  xi,  no.  6,  15th  June  1918,  p.  397.] 

This  is  a  report  of  a  case  of  a  man  being  attacked  by  the  larvae 
of  Lucilia  caesar,  a  fly  that  frequently  lays  its  eggs  on  the  bo  dies  of 
dead  animals,  but  very  seldom  on  living  human  beings.  The  patient 
had  for  three  weeks  slept  on  the  bare  ground  in  a  wood.  Over  a 
hundred  larvae  were  removed  with  forceps  from  the  genital  area ; 
in  some  cases  they  were  found  buried  entirely  under  the  skin.  Larvae 
removed  from  the  patient  were  found  to  have  the  stomach  and 
intestines  filled  with  fresh  blood. 

Chalmers  (A.  J.)  &  King  (H.  H.).  Blister  Beetles  as  a  Public 
Nuisance. — New  Orleans  Med.  &  Surg.  Jl.,  New  Orleans,  Ixx, 
no.  5,  November  I'^IT,  pp.  445-455,  6  figs. 

This  paper  describes  an  epidemic  of  eruptions  on  the  skin  that 
occurred  in  Khartoum  in  August  1916,  and  was  caused  by  the 
Cantharid  beetles,  Epicauta  sapphirina,  Maeklin,  and  E.  tomentosa, 
Maekhn.  A  third  species,  Mylahris  nubica,  de  Marseul,  was  present 
at  this  time,  but  was  so  rare  that  its  share  in  the  epidemic  must  have 
been  negligible.  Europeans  were  those  chiefly  affected  ;  there  were 
also  some  cases  among  Egyptians,  but  none  among  natives  of  the 
Sudan.  The  best  treatment  was  to  prick  the  blister  and  apply  a 
dressing  of  1  in  80  carbolic  acid,  though  in  the  majority  of  the  victims 
the  lesions  were  allowed  to  heal  untreated.  It  is  only  in  August 
that  these  beetles  are  seen  in  Khartoum,  as  this  is  their  breeding 
season. 

Hata  (H.  ).      Plague  Dissemination  through  the  Agency  of  Fleas. — 

Saikingaku  Zasshi  {Jl.  Bacteriol.),  no.  257,  10th  February  1917, 
pp.  131-148.  [Abstract  in  China  Med.  Jl.,  Shanghai,  xxxii,  no.  1, 
January  1918,  p.  51.] 

The  idea  that  plague  is  perpetuated  by  rats  eating  the  carcases 
of  other  individuals  that  have  died  of  the  disease  would  presuppose 
a  larger  percentage  of  mesenteric  gland  infection  in  rats  than  has 
been  found  in  the  author's  experience.  The  results  of  examinations 
in  Hyogo  Province,  Japan,  lead  to  the  conclusion  that  the  infection 
must  have  reached  the  glands  through  the  skin  and  not  through 
the  intestines,  thus  strengthening  the  view  that  it  was  conveyed 
by  fleas  rather  than  by  anything  the  rat  had  eaten. 
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Koizumi  (T.),  Yamaguchi  (K.)  &  Tonomura  (K.).  A  Study  of  Dengue 
Fever.  Part  2. — Taiwan  Igakukai  Zasshi  [Jl.  Formosa  Med.  Soc], 
no.  177,  28th  July  1917,  pp.  432-463.  [Abstract  in  China  Med. 
JL,  Shanghai,  xxxii,  no.  4,  July  1918,  pp.  357-359.] 

As  regards  the  mosquito  transmission  of  dengue,  Kojima  and 
Akagi  reported  in  the  negative  after  experimenting  with 
Taeniorhynchus  (Mansonia)  uniformis  and  Armigeres  [Desvoidya) 
ohturhans  on  ten  patients  and  obtaining  only  one  positive  result. 
The  present  authors  used  Stegomyia  albopicfa  {scutellaris),  which  bites 
chiefly  in  the  evening,  Culexfatigans,  C.  impellens,  Armigeres  ohturhans, 
which  is  seldom  found  in  villages,  and  Taeniorhynchus  uniformis 
(which  is  also  rare  near  human  habitations).  Seven  experiments 
were  made  and  positive  results  were  obtained  with  S.  albopicta  in  one 
of  two  experiments  with  this  species,  and  with  A.  ohturhans.  All 
the  experiments  were  open  to  the  objection  that  the  volunteers  were 
not  under  observation  in  confinement  for  a  sufficient  time  before 
the  work  began,  and  while  the  mosquito  theory  is  thus  strengthened, 
so  far  as  mechanical  transmission  is  concerned,  it  is  not  absolutely 
proved. 

Gill  (Major  C.  A.).  Report  on  Malaria  in  Amritsar,  together  with  a 
Study  of  Endemic  and  Epidemic  Malaria,  and  an  Account  of  the 
Measures  necessary  for  their  Control.  —  Supt.  Govt.  Printing, 
Punjab,  Lahore,  1917,  ii  +  98  +  vii  pp.,  4  maps,  8  charts. 
Price  Rs.  3. 

This  report  on  the  malaria  survey  carried  out  from  December  1913 
to  October  1914  in  Amritsar  and  its  immediate  environs  gives  a  detailed 
account  of  the  survey  and  illustrates  the  numerous  factors  requiring 
study  before  a  useful  application  of  the  general  principles  of  malaria 
prevention  can  be  made. 

The  local  history  of  malaria  is  reviewed  for  44  years.  The 
Anophehne  mosquitos  found  were  Anojjheles  culicifacies,  perhaps  the 
most  important  malaria  carrier  in  the  Punjab  and  found  «in  spring 
and  autumn,  but  relatively  rare  ;  A.  fuliginosus,  most  common  in 
spring,  but  met  with  throughout  the  year  and  the  only  one  found 
in  winter  ;  A.  stephensi,  fairly  numerous  in  spring  and  autumn  ; 
A.  listoni;  A.  rossi  ;  A.  pulcherrimus ;  and  A.  nigerrimus.  The 
first  four  are  known  carriers  of  malaria,  while  the  part  played  by  A.  rossi 
has  yet  to  be  determined.  This  last  occurs  essentially  in  autumn, 
at  which  season  it  is  the  largely  predominant  species  ;  its  breeding- 
places  include  almost  every  water  collection  in  Amritsar.  These 
species  are  the  ones  usually  met  with  in  the  Punjab  plains  in  contra- 
distinction to  certain  others,  such  as  A.  maculatus  and  A.  willmori, 
the  geographical  distribution  of  which  is  limited  for  the  most  part 
to  the  immediate  vicinity  of  the  water-courses  in  the  submontane 
hill  tracts  of  the  Punjab.  Watson  has  suggested  that  the  great 
epidemics  of  malaria  may  be  due  to  the  migration  of  the  hill  species 
to  the  plains,  but  the  combined  observations  of  Christophers  and 
the  author  have  failed  to  discover  a  single  specimen  of  the  hill  species 
in  Amritsar,  where  they  are  ill-adapted  to  live.  No  observations 
however  have  yet  been  made  at  the  time  of  an  epidemic. 
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The  Culicines  captured  in  the  course  of  the  investigations  included 
Oulex  fatigans,  C.  pipiens,  C.  concolor,  Stegomyia  fasciata  (calopus), 
S.  albopida  {scutellaris),  S.  thomsoni,  Annigeres  (Desvoidya)  obturbans, 
and  Chrysoconops  pygmaeus. 

The  seasonal  prevalence  of  AnopheUnes  in  the  Punjab  is  now  well 
known  and  is  dealt  with  very  briefly.  With  regard  to  the  periods 
of  relatively  increased-  prevalence  in  Amritsar  in  the  spring  and 
autumn,  it  is  pointed  out  that  the  spring  rise  is  much  less  marked 
than  the  autumn  one,  which  is  also  longer  sustained.  The  monthly 
incidence  of  deaths  from  fever  shows  a  considerable  correlation  with 
the  occurrence  of  AnopheUnes.  Breeding-places  in  and  around 
Amritsar  are  extraordinarily  plentiful.  Temporary  collections  of 
rain  water  and  puddles  contained  A.  fidiginosus  in  spring  and  A.  rossi 
in  autumn,  in  which  latter  season  the  shallow  open  rain-water  pools 
harboured  A.  culicifacies,  found  in  spring  in  permanent  waters  only. 
The  usual  permanent  breeding-places  were  ponds  with  shallow  grassy 
and  weedy  edges,  storm-water  channels,  and  irrigation  channels  after 
the  flow  of  water  has  been  cut  off.  Well-filled  reservoirs  with  walls 
of  masonry  used  for  washing  and  shallow  wells  in  constant  use  did  not 
harbour  larvae  to  any  extent,  the  former  probably  on  account  of 
the  presence  of  soap  and  other  materials.  A.  rossi  was  least  affected 
by  organic  pollution,  v/hile  A.  culicifacies  preferred  water  of  a  fair 
degree  of  purity.  A.  culicifacies  was  not  found  breeding  in  wells, 
whereas  A.  rossi,  A.  stephensi  and  A.  fuliginosus  were  found  there 
as  well  as  in  the  other  permanent  waters. 

A  systematic  search  for  adult  mosquitos  was  made  in  houses,  mostly 
uninhabited,  stables  and  cowsheds.  In  June  1914  the  result  was 
completely  negative,  but  observations  made  in  November  1913, 
April  and  September  1914,  agreed  roughly  with  the  larval  survey. 
In  April  1914  A.  fuliginosus  was  abundant  in  parts  of  the  civil  station. 
In  one  cowshed  over  200,  all  females,  were  taken  in  about  half  an  hour, 
though  no  breeding  place  was  discovered  at  that  time.  In  the  autumn 
adults  of  A.  rossi  everywhere  predominated,  but  A.  stephensi, 
A.  fuliginosus  and  A.  culicifacies  were  captured  in  fair  numbers,  with 
a  few  A.  pulcherrimus. 

The  last  part  of  the  report  deals  with  the  prevention  of  malaria. 
The  local  application  of  drainage,  control  of  irrigation,  water  supply, 
treatment  of  breeding-places  ^  screening  and  quinine  administration 
are  considered.  Stress  is  laid  on  the  fact  that  attention  to  the 
elementary  principles  of  domestic  hygiene  and  urban  sanitation 
is  an  anti-malarial  measure  of  considerable  importance. 

Bentley  (C.  a.).  Experimental  Anti-Malarial  Measures. — Tenth 
Triennial  Report  on  Vaccination  in  Bengal  for  the  Years  1914-15, 
1915-16  and  1916-17,  Calcutta,  The  Bengal  Secretariat  Book 
Depot,  1917.  Price  9  annas  or  lOd.  [Abstract  in  Trop.  Dis. 
Bull,  London,  xi,  no.  5,  15th  May  1918,  pp.  376-377.) 

In  the  Bengal  Presidency  a  beginning  has  been  made  with  three 
out  of  four  schemes  designed  by  the  author  as  experiments  in  anti- 
malarial operations.  In  two  of  the  schemes  the  silt- laden  waters  of 
certain  rivers  are  to  be  taken  in  during  the  floods  so  as  to  reduce 
areas  of  mosquito  breeding  edges  by  converting  a  large  number  of 
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small  pools  into  a  big  sheet  of  water,  the  silt  also  enriching  the  agri- 
cultural land.  The  third  experiment  is  to  be  made  at  a  tea  estate  in 
the  submontane  region  and  is  based  on  a  system  of  subsoil  drainage 
that  has  been  successful  in  Panama  and  the  Federated  Malay  States. 
A  fourth  experiment  will  be  carried  out  in  the  rolling  upland  country 
that  covers  a  large  area  in  West  Bengal.  It  consists  in  a  thorough 
surface  drainage  of  the  experimental  area  and  in  the  periodical  flushing 
of  a  small  river  in  which  malaria-carrying  mosquitos  breed. 


Verdun  (P.)  &  Feytaud  (J.).  Organisation  pratique  de  la  Lutte 
contre  les  Moustiques.  [Practical  Organisation  of  Mosquito 
Control  Measures.] — Bull.  Soc.  Etude  Vulg.  ZooLAgric,  Bordeaux, 
xvii,  no.  8,  August  1918,  pp.  86-89. 

This  paper  describes  the  habits  of  Culicine  and  Anopheline  mosquitos 
and  discusses  the  various  remedial  measures  with  regard  to  their 
suitabiUty  for  different  types  of  breeding-places. 


Travaux  et  R^sultats  de  la  Mission  antipaludique  k  I'Arm^e  d'Orient. 

[Work  undertaken  and  Results  achieved  by  the  Antimalarial 
Mission  to  the  Balkan  Armies.] — Bull.  Soc.  Path.  Exot.,  Paris,  xi, 
no.  6,  12th  June  1918,  pp.  456-469,  1  map. 

The  mission  undertaken  as  the  result  of  the  joint  action  of  the 
Under  Secretary  of  State  of  the  French  Pubhc  Health  Service  and 
the  Pasteur  Institute,  in  agreement  with  the  mihtary  command  and 
the  medical  authorities  of  the  French  Balkan  army,  aimed  at  removing 
some  of  the  causes  to  which  were  due  the  numerous  and  severe  cases 
of  malaria  that  broke  out  in  the  Balkan  armies  in  1916.  The  chief 
of  these  was  the  ignorance  on  the  part  of  officers,  men  and  even  doctors 
of  the  need  for  instituting  anti-malarial  measures  against  both  the 
mosquito  and  the  blood  parasite. 

The  mission,  the  headquarters  of  which  was  at  Salonica,  divided 
the  whole  district  into  sections  of  varying  size,  according  to  the  density 
of  the  military  population,  one  doctor,  or  more,  being  assigned  to  each 
section.  The  first  step  was  to  estabhsh  the  splenic  indices  of  the 
locahties  occupied  or  traversed  by  the  troops  of  the  Allies,  and  fol- 
lowing this,  the  usual  anti-malarial  measures  were  instituted.  These 
were  : — The  eUmination  of  ponds  by  filhng  in  or  by  drainage  ;  the 
maintenance  of  a  steady  current  in  waterways  by  removing  with  a 
sickle  or  spade  the  vegetation  growing  on  the  banks  and  in  the  bed, 
or  by  making  the  banks  steeper  and  the  bed  of  the  stream  smoother  ; 
the  deflection  of  mosquito-breeding  streams  either  permanently,  by 
means  of  canals,  or  temporarily  [see  this  Review,  Ser.  B,  v,  p.  190] ; 
the  oiling  of  stagnant  Avater  ;  the  protection  of  the  troops  from  the 
attacks  of  the  adult  mosquito  by  the  use  of  gauze  screening  and 
mosquito  nets,  and  from  the  effects  of  the  virus  by  a  system  of 
quininisation  ;    and,  finally,  propaganda  work  among  the  natives. 

The  results  of  this  work  may  be  summarised  in  the  statement, 
that  for  ever}^  60  cases  of  primary  malaria  in  1916,  there  were  only 
7  in  1917. 
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Blanc  (G.)  &  Heckenroth  (F.)-     Repartition  du  Paludisme  dans  la 
R6gion  de  Koritza  (Basse  Albanie).      Carte  des  Indices  spleniques. 

[Distribution  of  Malaria  in  the  Region  of  Koritza  (Lower  Albania). 
Splenic  Index  Ma.^.]— Bull.  Soc.  Path.  Exot.,  Paris,  xi,  no.  6, 
12tli  June  1918,  pp.  470-483,  1  map. 

An  investigation  into  the  distribution  of  malaria  in  the  Koritza 
region  of  lower  Albania,  undertaken  between  June  and  September  1917, 
showed  that  this  locahty  is  highly  malarial,  the  centre  of  infection 
lying  around  Lake  Mahk.  On  the  plains,  the  percentage  of  infection 
falls  in  proportion  to  the  distance  from  the  lake,  becoming  very  small 
in  the  mountain  villages.  Lakes  Ochrida  and  Presba  being  deep, 
and  without  marshy  surroundings,  have  httle  influence  on  the 
malarial  index  of  their  basins,  the  variations  met  with  in  the  river-side 
villages  being  dependent  on  local  conditions  created  by  the  water- 
courses themselves. 

A  consideration  of  the  Anophehne  faima,  taken  in  conjunction 
with  the  plasmodial  form  met  with,  leads  to  the  conclusion  that  the 
type  of  malaria  existing  in  the  Koritza  region  is  that  characteristic 
of  a  temperate  climate. 

Delamare  (G.)  &  Robin  ( — ).  Carte  du  Paludisme  des  Conflns  albano- 

macedoniens.  [Map  of  Malarial  Distribution  on  the  Albano- 
Macedonian  Frontier.] — Bull.  Soc.  Path.  Exot.,  Paris,  xi,  no.  6, 
12th  June  1918,  pp.  483-503,  1  map. 

The  whole  region  of  the  Macedonian  frontier  is  only  slightly  malarial, 
with  the  exception  of  the  valley  of  the  Presba  lakes.  Here  the  endemic 
index  is  relatively  high,  some  severe  cases  of  enlarged  spleen  occur, 
adult  Anophelines  and  cases  of  primary  malaria  are  numerous,  and  a 
large  expanse  of  water  and  considerable  marshes  exist ;  in  the  other 
valleys  Anophehnes  are  few  or  absent,  cases  of  primary  malaria  are 
scarce  and  the  water  area  is  at  a  minimum. 

Cases  where  the  low  endemic  index  is  associated  with  the  existence 
of  numerous  breeding  places  and  the  presence  of  Anopheline  larvae, 
are  doubtless  explained  by  climatic  conditions,  chiefly  cold  at  night, 
which  is  unfavourable  to  the  development  both  of  mosquitos  and  of 
the  malaria  parasite. 

Martin  (L.).  Apercu  technique  sur  les  Travaux  antilarvaires  a  ex6cuter 
sur  le  Terrain.  [A  Technical  Review  of  the  proposed  Anti-larval 
Operations  in  Macedonia.] — Bull.  Soc.  Path.  Exot.,  Paris,  xi,  no.  6, 
12th  June  1918,  pp.  503-516,  15  figs. 

This  paper  gives  technical  and  practical  advice  on  the  subject  of 
the  control  of  mosquito  larvae.  The  beds  of  rivers,  if  sandy,  must 
be  kept  free  from  bushes  likely  to  form  islets,  and  from  stakes  and 
bridges  that  cause  patches  of  stagnant  water  in  the  midst  of  the 
current.  The  banks,  especially  after  rain,  must  be  kept  free  from 
pools,  either  by  filhng-in  or  by  drainage  into  the  river  at  a  point 
lower  down,  by  means  of  open  ditches.  Trees  bordering  rivers  should 
be  cut  down,  and  useless  vegetation  burned.  A  measure,  based  on  the 
fact  that  the  mosquito  is  a  nocturnal  insect,  can  be  adopted  when  the 
river  banks  are  almost  vertical  and  easilv  accessible.     Holes  about 
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^Itt.  deep  and  about  8  ins.  wide~are  cut  horizontally  into  the  banks, 
in  which  the  mosquitos  shelter  from  the  wind  during  the  day,  when 
they  may  be  easily  destroyed  by  inserting  a  torch  of  flaming  straw. 
In  cases  where  rivers  are  bordered  by  dense  thickets  of  tall  weeds 
and  brushwood,  beneath  which  pools  of  stagnant  water  lie  hidden, 
pathways  should  be  cut  through  the  undergrowth  to  allow  of  oihng 
these  dangerous  spots. 

In  the  case  of  streams  it  is  often  necessary  to  construct  dams  to 
provide  drinking  ponds  and  washing  pools.  When  the  nature  of 
the  ground  will  allow  of  it,  the  banks  should  be  straightened  and  the 
bed  of  the  stream  cleared  of  vegetation.  Stony  torrent-beds  should 
be  chamielled  in  summer  time  when  they  are  nearly  dry.  a  narrow 
cutting.  6-12  inches  deep,  being  made  at  the  lowest  level  of  the  bed, 
and  bordered  with  stones.  Similarly  a  stream  may  be  deflected  into  a 
channel  at  a  lower  level,  a  method  simpler  than  that  of  straightening 
its  own  bed. 

Mill  streams,  when  badly  kept,  cause  sheets  of  stagnant  water  to  form 
at  the  lowest  level  as  the  result  of  infiltration.  Remedies  suggested 
for  this  are :  reinforcing  the  bed  of  the  canal  (which  must  previously 
have  been  run  dry)  with  clay  well  stamped  and  rolled  in  after  each 
addition  ;  the  heightening  of  the  banks ;  the  lowering  of  the  bed  ; 
the  widening  of  the  bed  if  possible,  thus  diminishing  the  depth  of 
flow  and  reducing  erosion  ;  and  the  planting  of  vegetable  gardens, 
which  are  frequently  able  to  absorb  much  surface-water. 

Useful  stagnant  waters  can  be  treated  in  various  ways.  Wells 
should  be  provided  with  covers,  either  sohd  or  formed  of  a  framework 
covered  with  fine  metallic  gauze,  such  covers  to  be  raised  only  durmg 
the  drawing  of  water.  The  ground  surrounding  wells  should  slope 
downwards  by  at  least  as  much  as  one  inch  in  the  yard,  to  allow 
spilt  water  to  drain  away ;  or  a  mosaic-hke  pavement  of  pebbles 
or  stones  should  be  made  round  the  well.  Irrigation  waters  are  best 
rendered  harmless  by  the  periodic  alternation  method  [see  this  Review, 
Ser.  B,  V,  p.  190].  The  borders  of  drinking  ponds  should  be  kept 
well-trimmed,  the  beds  free  from  vegetation,  and  a  metalled-road 
approach  should  be  maintained,  these  precautions  being  doubly 
necessary  since  oihng  is  an  impossibihty. 

Useless  stagnant  waters,  such  as  those  caused  by  the  feet  of  animals, 
and  also  those  of  greater  extent,  should  be  filled  in.  In  some  ponds 
stagnation  is  due  to  the  accumulation  of  sediment  at  the  bottom, 
or  to  the  presence  of  a  thin  layer  of  clay,  the  remedy  being  to  perforate 
the  bed  of  the  pond  by  a  crow-bar  or  by  dynamite  to  allow  the  water  to 
permeate  into  the  subsoil,  the  aperture  being  covered  with  loose  stones 
to  maintain  percolation.  Cess-pools  made  of  stones  and  about  5  to  6 
feet  deep  and  3  feet  in  diameter  have  proved  of  great  utility  in  the 
country,  in  the  courtyards  of  houses,  as  receptacles  for  the  waste 
household  liquids.  The  best  treatment  for  surface  waters  is  the 
suppression  of  the  initial  cause  of  the  inundation,  and,  faihng  this, 
drainage  by  means  of  open  drains.  Cultivation  methods  also  yield 
good  results,  crops  such  as  oats  and  maize  being  grown  on  the  ridges 
separating  the  water- filled  furrows. 

Technical  instructions  for  the  making  of  open  ditches  and  faggot 
drains,  formulae  for  calculating  the  rate  of  flow  of  currents,  and 
instructions  for  levelhng,  conclude  this  useful  paper. 
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BussiERE  (P.).  Paludisme  et  Drainage.  [Malaria  and  Drainage.] — 
Bull.  Soc.  Path.  Exot.,  Paris,  xi,  no.  6,  June  1918,  pp.  517-530, 
12  figs. 

This  paper  describes  in  detail  certain  drainage  operations  carried 
out  under  the  direction  of  the  anti-malarial  mission.  These  were 
begim  during  the  second  half  of  July  and  completed  by  the  end 
of  October,  and  had  for  their  aim  the  amelioration  of  malarial 
conditions  in  the  region  occupied  by  the  troops. 

The  immediate  benefits  derived  from  these  operations  were  : — The 
maintenance  of  the  great  Rudnick  Marsh  at  its  low-water  level,  invol- 
ving the  reclamation  of  about  2,500  acres  ;  the  elimination  of  a  small 
marsh  of  about  10  acres,  by  utihsing  the  land  for  the  raising  of  garden 
vegetables  for  the  use  of  the  troops  ;  the  filhng-in  of  a  marshy  stream 
about  3|  miles  long,  and  its  replacement  by  a  rapid-flowing  canal, 
thus  destroying  an  important  centre  of  malarial  infection. 

Laveran  (A.).     Boutons  d'Orient  experimentaux  chez  un  Chimpanz6. 

[Oriental  Sore  experimentally  produced  in  a  Chimpanzee.] — Btdl. 
Soc.  Path.  Exot.,  Paris,  xi,  no.  7,  10th  July  1918,  pp.  561-562. 

A  chimpanzee,  inoculated  with  Leishmania  tropica  from  a  mouse, 
showed  typical  examples  of  Oriental  sore  at  the  points  of  inoculation. 
A  second  inoculation,  made  after  recovery  from  the  effects  of  the 
first,  produced  the  malady  in  a  markedly  less  degree,  showing  that 
the  animal  had  acquired  a  certain  degree  of  immunity  since  the  first 
inoculation. 


Sergent  (Edm.  &  Et.),  Foley  (H.)  &  Lheritier  (A. ).  De  la  Mortalite 
dans  le  Debab,  Trypanosomiase  des  Dromadaires.  [Mortahty  from 
Debab,  the  Trypanosomiasis  of  Dromedaries.] — Bull.  Soc.  Path. 
Exot.,  Paris,  xi,  no.  7,  July  1918,  pp.  568-570. 

In  two  cases  of  natural  infection  that  have  been  carefully  followed, 
debab  has  proved  fatal  to  dromedaries  in  the  space  of  four  months. 
A  case  of  artificial  infection  by  the  inoculation  of  infected  blood 
apparently  recovered  spontaneously  in  a  year  and  a  half.  Debab 
diminishes  the  powers  of  resistance  of  infected  dromedaries  and 
renders  them  more  susceptible  to  other  infections  and  to  the  ill-effects 
of  privation  and  overwork.  In  this  respect  the  disease  resembles 
malaria. 


Chatton  (E.).    Microfilaire  du  Chat  domestique  dans  le  Sud-Tunisien. 

[Microfilaria  of  the  domestic  Cat  in  South  Tunisia.] — Bull.  Soc. 
Path.  Exot.,  Paris,  xi,  no.  7,  July  1918,  pp.  571-573,  1  fig. 

The  author  records  the  finding  in  2  domestic  cats,  out  of  26 
examined,  of  microfilariae  the  identity  of  which  cannot  be  definitely 
determined.  The  parasite  seems  closely  allied  to  the  filaria  of  the 
dog,  Dirofilaria  immitis,  the  existence  of  which  in  Tunisia  has 
previously  been  recorded.  This  is,  to  the  author's  knowledge,  only 
the  second  time  that  microfilariae  have  been  discovered  in  the 
domestic  cat. 
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JoYEUx  (C).  Note  sur  les  Culicides  de  Mac6doine.  [Note  on 
Macedonian  Culicidae.  ] — Bull.  Soc.  Path.  Exot. ,  Paris,  xi.  no.  6, 
12th  June  1918,  pp.  530-5i7,  33  figs. 

The  distribution  of  the  Macedonian  species  of  mosquitos  determined 
from  material  collected  in  1917  is  as  follows  : — Anopheles  maculipennis, 
Mg.,  very  common  everywhere,  being  practically  the  only  species 
captured  in  houses,  tents,  and  mihtary  works  such  as  dug-outs ; 
A.  bifurcatus,  L.,  a  species  usually  difficult  to  find,  though  it  becomes 
more  prevalent  in  certain  places  and  at  certain  times  ;  A.  (Pyretophorus) 
palestinensis,  Theo.,  widely  but  irregularly  distributed,  its  larvae 
co-existing  with  those  of  A.  maculipiennis,  Culex  pipiens  and  Ochlerotatus 
dorsalis  in  rivulets  with  clear  water  and  herbaceous  vegetation ; 
A.  (Myzorhynchus)  sinensis,  Wied.,  var  pseudopictus,  Grassi,  fairly 
common  in  lower  Macedonia,  its  larvae  co-existing  with  those  above- 
mentioned  ;  Stegomyia  fasciata,  F.  {calopus,  Mg.)  ;  Ochlerotatus 
dorsalis,  Mg.,  the  larvae  of  which  are  cannibals  in  their  later  stages 
and  not  particular  in  their  choice  of  breeding-places,  being  found  in 
clear  streams  containing  vegetation  in  company  with  Anophelines 
and  Culex  pipiens,  and  on  the  other  hand  in  pools  of  stagnant  water 
in  the  vicinity  of  dung-heaps  and  filled  with  Eristahd  larvae,  the 
adults  being  found  in  houses  together  with  A.  maculipennis ; 
Taeniorhynchus  richiardii,  Fie.  ;  Theobaldia  longiareolata,  Mcq. 
{spathipalpis,  Rond.),  found  in  the  valley  of  the  Struma  and  the 
plain  of  Monastir;  T.  annulata  Schrank  ;  Culex  pipiens,  L.,  very 
common  everywhere ;  C.  hortensis,  Fie. ,  rare ;  C.  mimeticus,  Noe, 
rather  rare  and  sometimes  confused  with  Anopheles  palestinensis,  the 
larvae  of  the  two  species  also  co- existing ;  and  Uranotaenia 
unguicuJata,  Edw.,  the  larvae  of  which  occur  with  those  of 
A.  maculipennis  and  C.  pipiens  in  clear  weed-grown  streams,  and 
are  cannibals. 

The  larvae  of  U.  unguiculata  and  of  Ochlerotatus  dorsalis  are  described 
in  detail. 

The  dissection  of  mosquitos  from  various  regions  of  Macedonia 
discloses  the  fact  that  only  about  two  per  cent,  are  infective,  a  surpri- 
singly small  number  when  compared  with  that  found  in  other  coimtries, 
such  as  West  Africa.  The  common  occurrence  of  malaria  in  Macedonia 
is  therefore  explained  by  the  fact  that  almost  all  the  mosquitos  found 
in  enormous  numbers  in  the  houses  are  Anophehnes. 


Foley  (H.).  A  propos  dela  Larve  i' Anopheles  chaudoyei.  [Concerning 
the  Larva  of  Anopheles  chaudoy&i.] — Bull.  Soc.  Path.  Exot.,  Paris, 
xi,  no.  7,  10th  July  1918,  pp.  549-550. 

The  author,  referring  to  Langeron's  description  of  the  larva  of 
Anopheles  chaudoyei,  which,  it  was  suggested,  might  be  merely  a  sub- 
species of  A.  turkhudi  [see  this  Review,  Ser.  B,  vi,  p.  141]  points  out 
that  A.  {Pyretophorus)  chaudoyei  was  recorded  in  1908  as  being  prob- 
ably the  principal,  if  not  the  only,  vector  of  malaria  in  the  oases  of 
the  northern  Sahara,  the  larval  and  nymphal  forms  being  partici 
adapted  to  the  biological  conditions  of  those  regions.  Tlii|^ 
has  on  several  occasions  been  the  subject  of  biological  st^cfel.     It 
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is  also  pointed  out  that  Langeron's  description  of  the  larvae  from 
Tozeur  coincides  with  the  author's  description  of  larvae  from  Beni- 
Oimif-de-Figuig  and  clearly  differentiates  this  species  from 
A.  turkhtidi. 

BouFPARD  (G.).  Sur  un  Cas  de  Fi^vre  jaune  h  Porto-Novo.  [A  Case 
of  Yellow  Fever  at  Porto-Novo.] — Bull.  Soc.  Path.  ExoL,  Paris, 
xi,  no.  7,  10th  July  1918,  pp.  553-557. 

The  history  is  recorded  of  a  single  case  of  yellow  fever  occurring 
in  Dahomey  in  1917,  the  patient  being  a  European  and  the  malady 
proving  fatal.  Stringent  measures  were  at  once  taken  to  prevent 
the  spread  of  the  disease.  The  necessity  is  urged  for  a  permanent 
campaign  against  yellow  fever,  which  has  undoubtedly  been  endemic 
in  the  Territories  of  the  Bight  of  Benin  for  the  last  15  years.  The 
only  way  to  prevent  serious  epidemics  is  an  increasing  warfare  against 
the  larvae  of  the  insect  vector.  St&jomyia  [fasciata].  In  the  principal 
centres  of  the  Colony  sanitary  brigades  are  working  constantly  and 
have  succeeded  in  diminishing  the  numbers  of  this  mosquito  until 
serious  epidemics  are  no  longer  to  be  feared.  Isolated  cases  camiot 
be  avoided,  but  their  spread  can  be  prevented.  In  western  Africa, 
where  the  temperature  varies  between  78°  and  86°  F.,  the  aquatic 
hfe  of  the  mosquito  occupies  about  10  days.  It  is  wise  therefore 
for  the  sanitary  inspection  of  any  particular  settlement  to  be  com- 
pleted within  a  week.  If  the  surveillance  were  relaxed,  a  few  weeks 
would  suffice  to  change  completely  the  sanitary  situation  of  a  town 
that  would  be  at  the  mercy  of  a  single  unnoticed  or  tardily  recognised 
case  of  yellow  fever. 


Van  Saceghem  (R.).  Cause  etiologique  et  Traitement  de  la  Dermite 
granuleuse.  [Etiological  Clause  and  Treatment  of  Granular 
Dermatitis.] — Bull.  Soc.  Path.  Exot.,  Paris,  xi,  no.  7,  July  1918, 
pp.  575-578. 

Recent  experiments  have  confirmed  the  statement  that  the  larvae 
of  Hahronema  muscae,  which  in  summer  cause  sores  in  horses,  are 
carried  by  the  house-fly,  Musca  domestics  [see  this  Review,  Ser.  B, 
vi,  p.  13].  The  infection  of  M.  domestica  by  the  larvae  of  H.  muscae 
can  only  take  place  during  the  larval  stage  of  the  house-fly.  Larvae 
of  H.  muscae  isolated  from  flies  can  live  more  than  12  hours  when  kept 
in  a  liquid  medium.  When  placed  on  the  hair  or  skin  of  the  horse 
they  die  rapidly  and  seem  quite  incapable  of  piercmg  the  skin  ;  on 
any  place  where  the  skin  is  broken,  however,  or  on  the  mucous  mem- 
branes they  at  once  become  active  and  cause  an  irritation  which 
results  in  the  animal  rubbing  and  increasing  the  wound  and  thus 
giving  access  to  a  greater  number  of  parasites. 

Prophylactic  treatment  consists  in  the  control  of  //.  muscae  in  the 
stomach  of  the  horse,  which  is  effected  by  doses  of  arsenic,  given  at 
the  rate  of  1  to  2  g.  [sic]  a  day.  The  destruction  of  the  larval  stage  of 
H.  muscae  is  secured  by  frequent  renewal  of  the  bedding  of  horses 
and  by  burying  the  fresh  dung  daily  in  the  fermenting  manure- heap, 
in  the  manner  advocated  by  Roubaud  [see  this  Review,  Ser.  B,  iii, 
p.  197],     In  the  heat  generated  by  the  manure-heap  the  larvae  of 
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Spiroptera  are  killed,  as  well  as  the  larvae  of  the  flies  that  might  be 
parasitised  by  them.  The  protection  of  these  summer  sores  from 
flies  is  recommended  during  hot  weather.  The  wound  should  be 
first  carefully  disinfected  and  then  treated  with  a  powder  consisting 
of  100  parts  plaster,  20  parts  alum,  10  parts  naphthaline,  and  10  parts 
quinine,  or  any  other  bitter  powder  in  sufficient  Cjuantity.  Sores  so 
treated  should  heal  rapidly,  provided  that  care  be  taken  to  renew 
the  powder  as  long  as  any  lesion  remains. 

M.  Roubaud,  commenting  upon  the  author's  communication, 
remarked  that  the  method  described  for  the  destruction  of  the  larvae 
of  M.  domestica  is  equally  successful  in  the  destruction  of  the  eggs 
and  larvae  of  the  intestinal  Nematodes  of  the  horse. 

Blanch ARD  (R.).  Larves  de  Nevropteres  eventuellement  hemato- 
phages.  [Larvae  of  Neuroptera  as  occasional  Blood-suckers.]-  - 
Bill.  Soc.  Path.  Exot.,  Paris,  xi,  no.  7,  July  1918,  pp.  586-592, 
5  figs. 

The  case  is  recorded  in  the  province  of  Buenos  Aires  of  an  insect 
that  fell  from  a  tree  on  to  the  neck  of  a  man  who  was  severely 
bitten  by  it.  It  was  identified  as  the  larva  of  a  Hemerobiid,  and  is 
fully  described.  The  larvae  of  this  family  are  carnivorous;  certain 
species  wander  about  the  branches  and  leaves  of  trees  searching 
for  Aphids  and  evidently  the  larva  in  question  belonged  to  one  of 
these.  Similar  cases  of  men  being  attacked  by  Neuropterous  larvae 
have  been  recorded,  although  they  are  rare.  No  ill-effects  have  ever 
followed  from  such  attacks,  but  they  are  considered  worth  recording 
in  view  of  the  fact  that  they  may  not  always  prove  inoffensive. 

Chatton  (E.)  &  Blanc  (G.).  La  Zs/^tomonas  de  la  Tarente  dans  une 
Region  indemne  de  Bouton  d'Orient.  Observations  et  Experiences. 

[The  Leptomonas  of  Tarentola  maurit<inica  in  a  Region  free 
from  Oriental  Sore.  Observations  and  Experiments.] — Bull.  Soc. 
Path.  Exot.,  Paris,  xi,  no.  7,  July  1918,  pp.  595-607. 

In  view  of  the  fact  that  species  of  Phlebotomns  have  been  considered 
the  inoculators  of  Oriental  sore,  and  that  Phlebotomns  africanus  has 
shown  a  decided  predilection  for  the  gecko,  an  attempt  was  made  to 
find  in  this  lizard  {Tarentola  mauritanica)  the  virus  of  cutaneous 
leishmaniasis,  which  is  apparently  unable  to  maintain  itself  upon 
man  from  one  period  of  endemicity  to  another.  At  the  height  of  a 
season  of  endemicity  229  individuals  of  T.  mauritanica  were  examined, 
but  no  parasite  corresponding  to  Leptomonas  was  discovered,  though 
10  per  cent,  showed  the  Trypanosoma  platydactyli  of  Catouillard. 

The  investigations  recorded  in  this  paper  have  been  of  necessity 
very  fragmentary,  but  they  are  published  in  their  present  form  owing 
to  the  impossibility  of  continuing  experiments  at  the  present  time. 

Oriental  sore  is  found  to  be  non-existent  in  south  Tunisia.  The 
examination  of  1,093  individuals  of  T.  mauritanica  showed  no  leish- 
maniform  bodies  in  the  blood,  but  the  cultures  obtained  included 
Leptomonas,  Crithidia  or  Trypanosoma  and  Trichomastix.  A  table 
shows  the  essential  characteristics  of  Leptomonas  and  Leishnania, 
and  the  difficulty  of  differentiating  the  two  forms  is  pointed  out. 

(C515)  A  2 
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The  results  are  given  of  various  experiments  in  inoculation  with 
cultures  of  Leptomonas  and  Leishmania.  It  is  known  that  the  bed-bug, 
Cimex  lectularius,  bites  geckos  freely,  especially  at  high  temperatures. 
The  authors  have  found  in  bed-bugs  taken  from  geckos  a  few  examples 
of  Leptomonas,  but  these  do  not  seem  to  increase  in  number  in  the 
gecko.  A  development  of  Leishmania  tropica  has  been  obtained  in 
Cimex  lectularius,  but  the  percentage  of  bugs  that  become  infested 
from  cutaneous  lesions  is  small,  and  apparently  the  flagellate  continues 
to  survive  in  the  insect  without  true  development.  It  would  be 
interesting  to  discover  whether  the  gecko  is  a  suitable  medium  for 
the  development  of  leishmaniform  bodies. 

In  the  district  of  south  Tunisia  where  the  authors  have  been  working, 
they  have  collected  numbers  of  Phlebotomus  papatasii,  as  well  as  a 
few  P.  perniciosus  and  P.  ininutus  africanus.  Generally  speaking, 
Phlebotomus  seemed  less  abundant  than  at  Metlaoui,  which  is  a  centre 
for  Oriental  sore,  and  P.  minutus  africanus  relatively  scarcer  than 
P.  papatasii,  but  this  impression  has  not  been  verified  by  any 
statistics.  The  abundance  of  Phlebotomus  varies  considerably 
according  to  the  locality.  The  flies  do  not  travel  far,  and  are  seldom 
found  except  in  proximity  to  their  breeding-places,  that  is,  cesspools 
that  are  in  a  condition  to  encourage  their  development.  In  other 
words,  the  only  way  to  obtain  any  exact  idea  of  the  abundance  of 
Phlebotomus  in  any  locahty  during  the  hot  weather  is  to  visit  many 
houses  and  inspect  the  cesspools  in  various  quarters  during  the  night 
or  early  morning;  which  has  as  yet  been  impossible.  Phlebotomus 
minutus  africanus  is  not  the  only  species  that  attacks  geckos ;  at 
Metlaoui.  P.  papatasii  readily  bites  these  lizards  when  afforded  the 
opportunity,  even  in  the  height  of  summer.  No  parasite  develops  in 
their  digestive  tract,  but  the  fact  is  recalled  that  a  Leptomonas  has 
been  observed  at  Aleppo  to  infect  spontaneously  Phlebotomus  papatasii. 

In  discussing  the  recorded  facts,  two  statements  seem  to  be  in 
contradiction ;  the  non-existence  of  the  leishmaniform  bodies  of 
Metlaoui  in  the  geckos  of  a  southern  locahty  free  from  Oriental 
sore,  and  the  frequent  infection  of  geckos  of  the  same  locality  by 
Leptomonas  of  Biskra.  This  geographical  discrepancy  between  the 
two  parasites  suggests  the  idea  that  they  are  not  identical.  The 
authors  of  the  present  paper  are  convinced  that  in  the  etiology  of 
Oriental  sore  the  geographical  element  is  an  essential  one,  and  do 
not  conceal  their  satisfaction  at  not  having  found  the  leishmaniform 
bodies  in  a  region  free  from  Oriental  sore.  Another  equally  essential 
element  is  that  of  the  season.  It  appears  obvious  from  investigations 
that  geckos  are  infected  with  Leptomonas  all  the  year  round.  In 
that  case,  it  is  to  Phlebotomus  only  that  the  autumnal  predominence 
of  Oriental  sore  is  due.  These  midges,  including  P.  minutus,  occur 
abundantly  in  southern  Tunisia  from  the  month  of  May  until  November. 
Attention  has  been  drawn  by  previous  WTiters  to  the  coincidence 
between  the  beginning  of  hibernation  of  the  gecko  (September- 
October),  that  is,  the  moment  when  Phlebotomus  can  attack  them 
most  easily  without  having  ceased  to  find  nourishment  from  man,  and 
the  appearance  of  cases  of  Oriental  sore.  But  if  this  were  the  factor 
determining  their  occurrence,  it  would  be  expected  that  an  outbreak 
of  boils,  at  least  as  important  as  the  autumn  outbreak,  would  occur 
at  the  beginning  of  the  hot  season,  at  the  moment  when  Phlebotomus, 
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saturated  with  gecko  blood,  and  consequently  with  Leptomonas, 
would  begin  to  seek  out  men  for  attack.  These  views,  considered 
together  with  the  comparison  of  the  cultural  forms,  and  the  as  yet 
entirely  negative  results  from  inoculations  of  Leptomonas  into  suscep- 
tible animals,  tend  to  show  that  this  parasite  is  not  identical  with 
Leishmania  tropica.  It  is  not  illogical  to  maintain  that  the  differences 
found  between  the  flagellate  of  the  gecko  and  that  of  Oriental  sore 
are  due  to  the  influence  of  the  invertebrate  vector. 

Geos  (H.).  L'Unite  des  Protozaires  du  Paludisme.  [The  Protozoa  of 
Malaria  all  one  Species.] — Bull.  Soc.  Path.  Exot.,  Paris,  xi,  no.  7, 
July  1918,  pp.  624-641. 

Reviewing  recent  investigations  on  the  various  protozoa  causing 
malaria,  and  as  the  deduction  from  his  own  experiences,  the  author 
draws  the  following  conclusions  :  -There  is  only  one  haematozoon  of 
malaria,  and  this  can  assume  varying  forms  according  to  the  climate, 
the  season  and  the  reactions  peculiar  to  the  organism.  Experiments 
have  shown  that  it  is  transmissible  to  man  in  all  its  forms  and  that 
it  can  at  the  first  onset  take  cHnically  and  microscopically  one  of  the 
three  forms.  This  form  can  be  transformed  into  another  imder  the 
influence  of  different  conditions  ;  Plasmodium  praecox  may  become 
P.  vivax  and  vice-versa.  So-called  primary  malaria  does  not  occur, 
and  this  expression  should  never  be  used.  There  is  no  reason  for 
thinking  that  a  special  and  as  yet  unknown  form  of  the  haematozoon 
is  present  in  malarial  splenomegaly. 

Sergent  (Edm.)  &  Sergent  (Et.).  La  Prophylaxie  antipaludique 
d'une  Armee  en  Carapagne.  (Arm6e  d'Orient  1917.)  [Anti- 
malarial Prophylaxis  of  an  Army  in  the  Field  (Balkan  Army, 

19n).].^Bull.  Soc.  Path.   Exot,   Paris,   xi,   no.    7,   July   1918, 
pp.  641-648. 

This  paper  enumerates  and  briefly  describes  the  principles  of  the 
prophylactic  measures  that  have  been  adopted  with  great  success  in 
protecting  the  Balkan  Army  from  malaria  during  1917,  imder  the 
auspices  of  the  Pasteur  Institute.  These  measures  include  a  pre- 
liminary study  of  the  epidemiological  conditions  that  would  enable 
any  expeditionary  force  in  a  malarial  country  to  possess  a  seasonal 
chart  of  the  malaria  of  that  covmtry,  in  which  the  breeding-places 
of  the  Anophehnes  are  described  and  the  reservoir  of  the  virus  indicated. 
The  next  step  is  the  removal  of  troops  as  far  from  the  reservoir  of  the 
virus  as  is  compatible  with  military  necessities.  Quinine  should  be 
served  out  to  the  troops  as  a  preventive  every  day  and  the  greatest 
care  should  be  observed  in  ensuring  that  this  measure  is  carried  out, 
as  the  effects  of  the  quinine  upon  the  system  last  for  a  few  hours  only 
and  one  day's  negligence  will  nullify  the  benefits  of  a  long  course  of 
preventive  treatment.  The  best  daily  dose  is  6  grains  of  chlorhydrate 
of  quinine  in  the  form  of  a  tablet.  This  quinine  treatment  in  M.^diter- 
ranean  countries  should  last  for  7|  months,  from  15th  April  to  Ist 
December.  Individual  mosquito  nets  should  be  provided  for  every 
man  and  the  importance  of  keeping  these  absolutely  mosquito- 
proof  is  pointed  out.  Anti-larval  measures  should  be  carried  out  in 
all  the  localities  occupied  by  the  troops  and  the  reservoirs  of  the  virus 
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improved  as  far  as  possible  by  quinine  treatment.  All  possible 
mechanical  protection  should  be  given  to  buildings  inhabited  by  the 
troops.  These  measures  should  be  carried  out  by  experts  under  the 
direction  of  the  sanitary  service.  It  is  pointed  out  that  the  whole 
campaign  against  malaria  consists  of  a  multitude  of  minute  efforts 
.  and  that  care  must  be  unremitting  in  convincing  both  officers  and 
men  of  the  importance  of  the  control  measures,  which  should  be 
regarded  as  part  of  then  military  duties. 

Cardamatis  (J.  P.).  Mode  d' Action  de  la  Quinine  sur  les  diverses 
Formes  d'Hematozoaires  ;  Traitement  prophylaetique  et  curatif  le 
plus  eflicace  du  Paludisme.  [The  Action  of  Quinine  on  the  various 
Forms  oi  Haematozoa ;  the  most  efficacious  Prophylaxis  and  Cure 
of  Malaria.]-  jBwW.  Soc.  Path.  ExoL,  Paris,  xi,  no.  7,  July  1918, 
pp.  648-662. 

The  conclusions  reached  in  this  paper  are  based  upon  eight  years' 
work  (1890-1897)  in  the  malarial  districts  of  Greek  territory  and 
upon  the  reports  of  sanitary  missions  and  experiences  stretching  over 
a  number  of  years.  The  questions  discussed  include  the  manner  in 
which  quinine  causes  the  destruction  of  each  of  the  three  species  of 
haematozoa,  according  to  their  age  and  their  morphology ;  the 
quantity  of  quinine  necessary  to  ensure  the  complete  disappearance 
of  all  forms  of  haematozoa  from  the  blood,  the  best  time  for  admini- 
stration of  quinine  as  a  preventive,  and  the  length  of  time  necessary 
for  the  treatment  to  be  continued  in  order  to  produce  a  complete  cure. 

Blanchard  (C).  Sur  un  nouveau  Type  larvaire  du  Groupe  des 
Anoph61in6s.  [Concerning  a  new  Type  of  Anopheline  Larva.] — 
Bull.  Soc.  Path.  ExoL,  Paris,  xi,  no.  7,  July  1918,  pp.  669- 
677,  2  figs. 

This  paper  describes  a  mosquito  larva  new  to  the  valley  of  the 
Oise,  where  previously  only  Anopheles  maculipeMnis  and  A.  bifurcatus 
have  been  observed.  The  species  was  identified  as  being  in  all  proba- 
bility A.  2)hmibeus  {nigripes),  which  occurs  in  northern  and  central 
Europe,  but  has  not  previously  been  observed  in  France.  It  may  be 
noted  that  the' larva  of  this  species  is  not  confined  to  holes  in  trees 
containing  a  little  Avater,  as  has  been  previously  stated,  the  individuals 
described  in  this  paper  having  been  collected  from  marshy  ground. 

A  further  note  records  the  finding  of  this  species  at  Melun,  on  the 
Seine. 

Griffiths    (J.   A.).     A   Note  on  Piroplasmosis   of   the    Donkey.    • 

Jl.  Comp.  Path.   Therapeut.,   London,  xxxi,  part  2,  June  1918, 
pp.  131-133.     [Received  12th  August  1918.] 

Observations  on  piroplasmosis  of  donkeys  in  Nyasaland  and  East 
Africa  show  that  the  disease  chiefly  affects  the  white  Zanzibar  donkey 
and  crosses  of  this  breed  with  the  native  grey  donkey,  the  latter  breed 
having  a  high  degree  of  natural  immunity.  Many  animals  recover, 
but  always  remain  in  poor  condition,  a  few  parasites  appearing 
intermittently  in  the  blood. 
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Priestley  (H.).  The  Value  of  various  Chemicals  as  Mosquito 
Larvicides.  Australian  Inst.  Trop.  Med. ,  TownsviUe,  Queensland. 
Half-Yearly  Rept.  from  1st  July  to  31st  December  1916,  p.  12. 
[Received  6tli  August  1918.] 

Experiments  to  determine  the  value  of  various  chemicals  as  mosquito 
larvicides  have  produced  no  results  of  practical  importance,  except 
to  show  that  the  addition  of  very  small  quantities  of  sulphuric  acid 
increases  the  efficiency  of  potassium  cyanide  as  a  larvicide.  It  does 
not  seem  possible  to  find  any  chemical  or  combination  of  chemicals 
that  will  fulfil  the  requirements  of  being  cheap,  effective  in  concen- 
tration, and  relatively  imiocuous  to  animals  in  the  concentration 
used  and  in  the  higher  concentration  that  may  result  from  evaporation 
of  the  water. 

An  apparatus  for  producing  cresyl  vapours  for  destroying  adult 
mosquitos  has  been  investigated.  It  was  foimd  that  vaporising 
4  to  ^  fluid  oz.  of  cresyl  per  1^  cub.  yard  of  room  space  is  sufficient 
to  kill  all  the  mosquitos  present  if  they  are  not  in  too  well  protected 
places.  The  effect  on  mosquito  larvae  or  pupae  and  on  other  insects 
is  not  so  good.  The  advantage  of  cresyl  over  sulphur  dioxide  for 
fumigation  is  that  the  process  is  simpler  and  no  injury  is  done  to 
the  room.     Experiments  with  this  substance  are  to  be  continued. 


Cornwall  (J.  W.)  &  Menon  (T.  K.).  A  Contribution  to  the  Study  of 
Kala-Azar  (iv).— Indian  Jl.  Med.  Research,  Calcutta.,  v,  no.  4, 
April  1918,  pp.  541-547.     [Received  12th  August  1918.] 

Having  shown  that  the  bed-bug  camiot  transmit  kala-azar  or 
Oriental  sore  by  its  bite,  since  it  is  unable  to  regurgitate  the  contents 
of  its  stomach  in  the  act  of  feeding  [see  this  Revieiv,  Ser.  B,  vi,  p.  1], 
the  authors  have  turned  their  attention  to  the  contents  of  the  rectum. 
In  cultures  made  with  material  obtained  from  the  rectum  of  bugs 
between  3  and  33  days  after  a  feed  of  blood  containing  Leishmania 
donovani,  no  growth  of  flagellates  occurred.  Tliis  indicates  that 
even  if  a  very  few  flagellates  of  L.  donovani  do  survive  the  passage 
from  the  stomach  to  the  rectum,  they  lose  their  power  of  multiplication. 
AVhen  the  rounded  forms  of  L.  donovani  and  of  L.  tropica  enclosed 
in  leucocytes  are  transferred  to  certain  nutrient  media  and  maintained 
at  a  temperature  between  61°  and  78°  F.,  they  develop  fiagella,  free 
themselves  from  their  enclosing  cells  and  multiply  profusely,  this 
multiplication  contmuing  until  the  nutriment  is  exhausted  or  until 
inhibited  by  the  products  of  metabolism.  In  a  test-tube  culture 
the  acme  is  reached  after  about  30  days  ;  degeneration  then  sets 
in,  scarcely  any  flagellates  remaining  alive  after  60  days.  If  transferred 
to  a  fresh  tube  before  this  stage  is  reached,  multiplication  begins 
again.  In  the  stomachs  of  bugs  the  culture  tends  to  die  out  as  time 
goes  on  for  reasons  not  apparently  directly  connected  with  the  amount 
of  nutriment  present.  The  hmit  of  survival  that  has  been  observed 
is  29  days,  though  a  second  feed  of  blood  will  in  some  cases  enable 
the  remaining  flagellates  to  multiply  further. 

Since  the  bug  does  not  transmit  flagellates  in  the  act  of  biting, 
and  flagellates  rarely,  if  ever,  pass  in  the  dejecta,  the  only  apparent 
ways  in  which  Leishmania  can  be  transmitted  are  by  the  rupture 


208 

of  an  individual  containing  flagellates  in  the  neighbourhood  of  a  punc- 
ture or  abrasion  or  by  the  passage  of  cystic  forms  in  the  faeces.  There 
is  no  direct  evidence  in  favour  of  the  first  hypothesis  and  no  evidence 
of  the  existence  of  cystic  forms  in  the  faeces.  If  it  be  supposed  that 
kala-azar  is  transmitted  by  the  bug  in  a  similar  maimer  to  the  trans- 
transmission  of  spirochaetosis  by  lice,  it  might  be  expected  that  the 
disease  would  be  more  common  and  spread  more  rapidly.  The 
difference  in  habits  of  the  two  insects  must  however  be  borne  in  mind, 
as  well  as  the  fact  that  L.  donovani  does  not  survive  very  long  in  any 
one  bug  and  is  not  transmitted  to  its  offspring.  It  is  clear  that  a 
reservoir  of  kala-azar  must  be  at  hand  in  the  shape  of  a  human  being 
suffering  from  the  disease  if  the  bugs  in  a  dwelling  are  to  remain 
dangerous.  It  is  considered  unlikely  that  the  bed-bug  is  responsible 
for  the  spread  of  Leishmania  tropica  and  some  other  blood-sucking 
insect  is  probably  concerned. 

Knowles  (R.).  Notes  on  Some  Results  in  Kala-azar. — Indian  Jl. 
Med.  Research,  Calcidta,  v,  no.  4,  April  1918,  pp.  548-566, 
[Received  12th  August  1918.] 

The  second  part  of  this  paper  comprises  a  discussion  on  the  intestinal 
parasites  present  in  cases  of  kala-azar.  Ankylostoma  duodenale  is 
suggested  as  a  possible  carrier,  though  investigations  have  as  yet 
given  only  negative  results.  The  question  of  possible  hereditary 
transmission  of  the  flagellate  or  some  developmental  form  of  L.  donovani 
either  in  the  bed-bug  or  the  hookworm  is  considered  worthy  of  study. 

Baini  Peashad.  The  Thorax  and  Wing  of  the  Mosquito  {Anopheles). 
— Indian  Jl.  Med.  Research,  Calcutta,  v,  no.  4.  April  1918, 
pp.  610-640,  5  plates.     [Received  12th  August  1918.] 

This  anatomical  paper  discusses  the  technique  of  dissecting  mosquitos 
and  describes  the  structure  of  the  thorax  and  its  appendages. 
Anopheles  willmori,  James,  is  the  species  studied  in  respect  of  the 
thorax  and  base  of  the  wing,  and  A.  lindesayi,  Giles,  as  regards  the 
venation.  Other  mosquitos  used  in  the  investigation  were  A.  maculi- 
pennis,  Meig..  Theobaldia  Imigiareolata,  Macq..  and  Culex  faligans, 
Wied. 

Baini  Prashad.  The  Development  of  the  Dorsal  Series  of  Thoracic 
Imaginal  Buds  of  the  Mosquito,  and  Certain  Observations  on  the 
Phylogeny  of  the  Insects. — Indian  Jl.  Rhd.  Research.  Calcutta,  v. 
no.  4,  April  1918,  pp.  641-654,  5  plates.  [Received  12th  August 
1918.] 

In  this  paper  the  dorsal  series  of  thoracic  imaginal  buds  of  the 
larva  of  Anopheles  willmori,  James,  is  described  at  length  and  the 
further  development  of  these  into  the  various  organs  of  the  imago  is 
traced.  Larvae  and  pupae  of  Culex  fatigans,  Meig.,  and  C.  mimeticaSy 
No6,  were  also  examined  for  comparison.  Some  observations  on  the 
larval  growth,  the  larval  moults,  the  formation  of  the  pupa  and  the 
emergence  of  the  adult  are  also  recorded.  The  paper  concludes  with 
a  discussion  of  the  phylogeny  of  the  insects. 
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Cleare  (L.  D.).  The  House-fly.  How  it  lives,  how  it  spreads  disease, 
and  how  to  destroy  it. — Jl.  Brit.  Guiana  Bd.  Agric,  Georgetown, 
xi,  no.  2,  April  1918,  pp.  13-27,  3  figs. 

This  paper  is  a  popular  resume  of  recent  information  on  the  subject 
of  the  house-fly  {Musca  domestica,  L.). 

Eawnsley  (G.  T.),  Cunningham  (R.  A.)  &  Warnock  (J.).  The 
Prophylaxis  of  Malaria. —JZ.  R.A.M.C..  London,  xxxi.  no.  1,  July 
1918,  pp.  60-75. 

It  is  the  opinion  of  Col.  Rawnsley,  who  contributes  the  first  part 
of^this  paper,  that  prophylactic  quinine  as  now  given  is  useless,  if 
not  dangerous,  in  the  prevention  of  malaria,  frequently  only  serving 
to  mask  the  disease.  He  considers  the  proper  prophylactic  dose  to 
be  30  grains  daily,  but  this  cannot  be  given  for  a  longer  period  than 
four  weeks.  Prophylaxis  should  aim  chiefly  at  destroying  the  mosquito 
and  its  larvae  and  protecting  man  from  its  bites,  and,  when  man 
becomes  infected,  destroying  the  parasite  by  suitable  doses  of  quinine, 
especially  during  the  post-malarial  season.  The  dose  should  be 
15  grains  of  quinine  morning  and  evening,  and  3  minims  of  liquor 
arsenicalis  hydrochloricus  added  to  each  dose  increases  its  efi&ciency. 

Van  Es  (L.)  &  Schalk  (A.  F.).  Sur  la  Nature  anaphylactique  de 
rintoxication  parasitaire.  [On  the  Anaphylactic  Nature  of 
Parasitic  Poisoning.] — Ann.  Inst.  Pasteur,  Paris,  xxxii,  no.  7, 
July  1918,  pp.  310-362. 

Research  work  on  pernicious  anaemia  of  the  horse  in  comiection 
with  the  investigations  of  Seyderhelm,  has  led  to  the  conclusions  :— 
(1)  That  equine  pernicious  anaemia  can  be  artificially  induced  in  all 
its  details  by  the  injection  of  aqueous  extracts  of  larvae  of  Gastrophilus 
equi  and  G.  haemorrhoidalis  [see  this  Review,  Ser.  B,  v,  p.  185,  and  vi, 
p.  44].  (2)  From  its  mode  of  action,  and  its  behaviour  towards 
physical  and  chemical  influences,  the  active  ingredient  is  an  animal 
poison,  called  by  the  authors  oestrine.  (3)  The  toxic  action  of  oestrine 
is  exclusively  specific  for  equines.  (4)  Oestrine  is  uniformly  absorbed 
by  the  gastro-intestinal  canal  of  the  horse.  (5)  Oestrine  occurs  in 
the  natural  excretions  of  Gastrophilus  larvae.  (6)  The  toxic  action  of 
G.  haemorrJimdalis  is  several  degrees  stronger  than  that  of  G.  equi. 
(7)  Pernicious  anaemia,  artificially  induced  by  extracts  of  Oestrid 
larvae,  can  be  transmitted  to  healthy  horses,  the  blood  of  these  latter 
being  also  able  to  transmit  the  disease.  (8)  Pernicious  anaemia  of 
horses,  occurring  in  nature,  is  not  caused  by  an  ultra-visible  micro- 
organism, but  by  the  oestrine  excreted  by  the  larvae  of  Gastrophilus, 
especially  those  of  G.  haemorrhoidalis. 

CoRT  (W.  W.).  Dangers  to  California  from  Oriental  and  Tropical 
Parasitic  Diseases. — California  State  Bd.  Health  Mthly.  Bull., 
Sacramento,  xiv,  no.  1,  July  1918,  pp.  6-15. 

The  diseases  dealt  with  in  this  paper  are  mostly  those  due  to  various 
intestinal  worms,  for  the  control  of  which  the  Division  of  Parasitology 
of  the  State  Board  of  Health  is  instituting  a  system  of  faecal 
examination,  i 
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The  prevalence  of  malaria,  which  is  one  of  the  most  serious  diseases 
in  California,  is  being  reduced  by  local  campaigns  against  the 
breeding  gromids  of  Anopheline  mosquitos. 

Filariasis  is  undoubtedl)^  present  in  the  State,  where  suitable 
mosquito  hosts  exist,  and  though  there  is  no  evidence  of  its  spread, 
the  extent  of  its  prevalence  cannot  be  definitely  stated  in  view  of  the 
absence  of  recorded  blood  examinations  necessary  for  its  diagnosis. 

A  Power  Sprayer  tor  Mosquito  Eradication. — California  State  Bd. 
Health  Mthly.  Bull,  Sacramento,  xiv,  no.  1,  July  1918,  pp.  20-21, 
1  fig. 

An  apparatus  for  oiling  mosquito  breeding  pools  is  here  described. 
This  consists  of  an  air-compressor  mounted  upon  a  motor  truck  and 
operated  by  the  engine  of  the  same,  enabling  oil  to  be  sprayed  under 
compressed  aii  ;  a  long  hose  line  permits  of  a  wide  radius  of  operation. 

Smith  (E.  L).  Organising  and  Conducting  State-wide  Tick  Eradication 
in  Louisiana.-  e/^.  American  Vet.  Med.  Assoc,  Ithaca,  N.Y.,  liii, 
no.  5,  pp.  639-645,  7  figs. 

This  paper  gives  an  accomit  of  dipping  cattle  for  the  control  of 
ticks  in  liOviisiana  under  the  Act  of  25th  July  1917,  making  such  dipping 
compulsory. 

Malaria  Control.  U.S.  Public  Health  Reps.,  Washington,  D.C., 
xxxiii,  no.  28,  12th  July  1918,  pp.  1154-1158. 

In  1917  the  control  of  malaria  by  measures  against*  Anopheline 
mosquitos,  undertaken  by  a  local  community  following  anti-mosquito 
demonstration  studies  in  1916,  resulted  in  a  decrease  in  the  number 
of  cases  reported  of  85 '5  per  cent.  Based  on  the  total  number  of 
professional  visits  for  the  disease  in  1916  and  1917,  the  reduction 
in  the  latter  year  was  73  per  cent.,  an  important  result  in  view  of  the 
increased  economic  efiiciency  made  possible  by  this  reduction.  The 
total  cost  of  the  two  years'  work  was  about  £75,633,  the  relative  cost 
of  the  second  year  over  the  first  showing  a  reduction  of  about  50  per 
cent. 

Garman  (H.).  Household  Pests  and  their  Treatment. — Univ.  Kentucky 
Agric.  Exp.  Sta.,  Lexington,  Circ.  no.  15,  June  1917,  pp.  63-90, 
14  figs.     [Received  21st  August  1918.] 

This  circular  gives  the  usual  control  measures  against  the  commoner 
household  pests  such  as  ants  {Monomorium  mimmum  and  M. 
2)haraonis)  ;  house-flies  {Musca  domestica)  ;  mosquitos,  including 
Stegomyia  fasciata  {Aedes  calopus),  Cidex  fatigans  (quinquefasciatus) 
and  Anofheles  maculipennis ;  fleas,  including  Pulex  irritans, 
Cfenocephalus  amis,  C.  fells  and  Xenopsylla  cheopis ;  the  clothes 
moths,  Tineola  biselliella  and  Tinea  'pellioiiella  ;  the  bed-bugs,  Cimex 
{Acanthia)  lectularius  and  C.  hetniptera ;  cockroaches,  including 
Phyllodromia  germanica  (croton-bug),  Blatta  orientalis  (Oriental 
cockroach)  and  Periplaneta  americana  (American  coclo'oach)  ; 
termites  ;  and  silver  fish  {Lepisma  saccharina). 
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Parasitic  Mange  :  Important  to  Horse  Owners.  -J/.  Bd.  Agric,  London. 
XXV,  no.  5,  August  1918,  pp.  581-584. 

This  paper,  which  is  also  issued  as  Leaflet  No.  8  of  the  Joint 
Committee  of  the  Board  of  Agriculture  and  Ministry  of  Food,  is 
written  for  the  benefit  of  owners  of  horses.  The  importance  of 
notifpng  the  disease,  in  accordance  with  the  Order  of  1911,  is 
emphasised,  and  useful  recommendations  are  given  for  the  prevention 
of  the  disease  and  the  care  of  infected  animals. 


CiAVALDiNi  (J.).  Six  Ans  de  Campagne  antipaludique  a  Robertvilie. 

[Six  Years'  Anti- malarial  Work  at  Robertvilie.]     Separate  from 
La   Malariologia,  Naples,  x,  no.   1-2,  1917,  1  pp.      [Received 
29th  August  1918.] 

The  results  of  anti-malarial  work  during  the  years  1910-1915  in 
the  Constantine  Department  of  Algeria,  carried  out  on  the  lines 
advocated  by  the  Pasteur  Institute,  have  been  very  encouraging. 
Each  year  the  number  of  cases  diminished,  complications  disappeared, 
pernicious  and  fatal  attacks  ceased  to  occur,  and  the  mortality  became 
nil.  The  mortality  due  to  malaria  at  Robertvilie  during  the  years 
1910-1915  is  tabulated. 


Sergent  (Ed.).  Rapport  sur  le  Fonctionnement  de  I'Institut  Pasteur 
d'Algerie  en  1917.  [Report  on  the  Work  of  the  Pasteur  Institute 
of  Algeria  in  1917.  ]  Algiers,  1918,  20  pp.  [Received  29th  August 
1918.] 

An  account  is  given  of  anti-malarial  measures  in  Algeria  during 
the  epidemic  of  1917.  As  the  sanitary  staff  was  insufficient  to  cope 
with  all  the  districts  concerned,  onh^  the  most  severely  infected  localities 
were  dealt  with.  Results  showed  that  the  districts  so  protected 
invariably  became  more  healthy  than  the  surromiding  region. 

A  brief  review  of  recent  investigations  and  literature  on  the  subject 
is  included  in  the  report. 


Bresslau  (E.).  Vorbemerkung  zu  Beitrage  zur  Kenntnis  der  Lebens- 
weise  unserer  StechmUcken.  [Preliminary  Note  to  Contributions 
to  the  Knowledge  of  the  Life-histories  of  our  Mosquitos.]  -Biol. 
Zbd.,  xxx^di,  pp.  507-509. 

Bresslau  (E.).  Ueber  die  Eiablage  der  Schnaken.  [The  Oviposition 
of  Mosquitos.]  -Z6ifZ.,  pp.  509-531. 

Glaser  (F.).  Ueber  die  Vermehrungsfahigkeit  von  Culex  pipiens. 
[The  Capacity  for  Reproduction  of  Culex  pipiens.] — Ibid., 
pp.  531-533,  (Abstracts  in  Arch.  f.  Schiffs-  u.  Tr open- Hygiene, 
Leipzig,  xxii.  no.  7^,  April  1918,  pp.  146-147.) 

These  three  papers  begin  a   series  of  reports  on  studies  of  the 
mosquitos  found  in  Germany.     The  work  was  carried  on  for  several 
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years  in  Alsace  on  behalf  of  the  army  medical  authorities.  In  the 
prefatory  paper  a  description  of  the  work  is  given  together  with  a 
list  of  the  mosquitos  found  near  Strasburg.  These  include  18  out 
of  the  19  or  20  species  hitherto  recorded  in  Germany,  as  well  as  a  new 
one,  OcJilerotaius  (Culicada)  nigrinus,  Eckstein.  The  systematic  part 
of  the  work,  in  which  the  arrangement  of  American  authors  has  been 
followed,  will  be  dealt  with  later  by  Eckstein. 

In  the  second  paper  it  is  stated  that  all  the  members  of  the  genera 
Aedes  and  OcJilerotatus  (Culicada),  appear  to  oviposit  on  dry  groimd 
which  is  only  temporarily  covered  with  water.  Ochlerolatus 
dorsalis  and  0.  nigrinus  use  meadows  that  are  temporarily  flooded  ; 
0.  nemorosus,  0.  diver sus,  0.  geniculatus  (lateralis),  Culex  cantans 
and  Anopheles  cinereus  use  forest  pools  that  dry  up  in  summer ; 
while  OcJilerotatus  vexans  oviposits  in  both  these  situations.  Culex 
oraatus  breeds  in  tree-hollows  containing  water.  Whereas  certain 
species,  such  as  C.  cantans,  have  only  one  annual  generation,  others 
have  several.  On  the  completion  of  the  development  of  the  embryo 
wetting  the  eggs  will  cause  them  to  hatch.  Around  Strasburg  there 
are  therefore  two  broods  a  year,  which  correspond  with  the  two 
floodings  of  the  meadows  in  spring  and  late  summer.  The  duration 
of  the  flooding  is  just  suited  to  the  development  of  the  larvae  and 
pupae,  which  require  2  weeks  at  about  20°-25°  C.  [68°-77°  F.].  The 
newly  emerged  adults  then  oviposit  on  the  ground,  which  is  then 
drying. 

The  author  has  devised  a  simple  method  of  combating  these  insects 
in  connection  with  the  fact  that  there  are  several  generations.  In 
mid-October  he  flooded  the  infested  meadows  for  the  third  time  in 
the  year,  and  thus  killed  the  larvae,  which  owing  to  the  low 
temperature  could  not  complete  their  development  by  the  time  the 
water  had  disappeared.  This  method,  which  is  practicable  in  the 
Breusch  valley  near  Strasburg,  did  not  damage  the  meadows. 

In  the  third  paper  Glaser  gives  data  regarding  the  great  capacity 
for  reproduction  of  Culex  pipiens.  It  is  stated  that  in  two  channels 
leading  away  from  a  leather  manufactory  and  each  measuring  about 
a  mile  in  length,  about  167,760  egg-rafts  were  destroyed  as  a  result 
of  cleaning  the  channels  twice  weekly,  the  time  employed  on  each 
occasion  being  three  hours.  At  the  very  moderate  estimate  of  200 
eggs  per  raft  no  less  than  33,000,000  eggs  were  thus  destroyed  each 
week. 


Prell  (H.  ).  Biologische  Beobaehtungen  an  Anopheles  in  Wurttem- 
burg.  [Biological  Observations  on  Anophelines  in  Wurtemburg.] 
^Zeitschr.  f.  wiss.  Ins.-Biol,  xiii,  1917-1918;  pp.  242-249, 
257-272.  (Abstract  in  Arch.  f.  Schiffs-  u.  Tropen-Hygiene, 
Leipzig,  xxii,  no.  7-8,  April  1918,  p.  148.) 

This  paper  records  observations  on  the  distribution  and  bionomics 
of  Anophelines  in  Wurtemburg  obtained  as  a  result  of  an  iavestigation 
required  by  the  military  authorities.  Only  a  few  locahties  in  the 
alpine  districts  and  Black  Forest  are  uninfested,  otherwise  Anopheles 
macidijiennis  is  foimd  almost  everywhere,  whereas  A.  bifurcatus  is 
more  especially  met  with  in  the  mountain  regions. 
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Mayer  (M.).  Ueber  den  Dauerparasitismus  von  Schizotrypamim  cruzt 
bei  Ornithodorus  moubata.  [The  lasting  Infection  of  Ornithodorus 
moubnta  with  Trypanosoma  {Schizotrypanum)  cruzi.] — Arch.  f. 
ScJiiffs-  u.  Tropen-Hygiene,  Leipzig,  xxii,  no.  9,  May  1918, 
pp.  158-160. 

In  1914  Rocha-Lima  and  the  author  recorded  the  lasting  infection 
with  Trypanosoma  cruzi  of  Conorhinus  megistus,  Cimex  lectularius 
and  Ornithodorus  moubata.  The  infection  lasted  for  more  than  two 
years  in  C.  megistus  and  for  several  months  in  the  bed-bugs  and  ticks. 
The  work  had  to  be  discontinued,  but  it  was  found  possible  to  keep 
the  infested  ticks  under  observation,  and  even  after  five  years,  the 
presence  of  virulent  parasites  in  their  gut  was  proved  by  inoculation. 
It  was  never  possible  to  obtain  infection  from  their  progeny,  nor 
could  any  flagellates  be  discovered  in  them,  so  that  there  was  no 
inheritance  of  infection. 

Cleland  (J.  B.)  &  Bradley  (B.),  assisted  in  the  Inoculation 
Experiments  by  McDonald  (W.).  Dengue  Fever  in  Australia. 
Its  History  and  Clinical  Course,  its  Experimental  Transmission  by 
Stegomyia  fasciata,  and  the  Results  of  Inoculation  and  other 
Experiments. — Jl.  Hygiene,  Cambridge,  xvi,  no.  4,  Januarv  1918, 
pp.  317-418,  9  charts. 

A  preliminary  report  on  dengue  in  Australia  has  already  been 
abstracted  [see  this  Revieiv,  Ser.  B,  iv,  p.  196]  and  records  all  the 
facts  concerning  transmission  by  Stegomyia  fasciata.  In  the  present 
paper  the  work  is  dealt  with  in  detail. 

Olitsky  (P.  K),  Denzer  (B.  S.)  &  Husk  (C.  E.).  The  Isolation  of 
the  Bacillus  typhi-exanthematici  from  the  Body  Louse. — Jl. 
Amer.  Med.  Assoc,  Chicago,  III,  Ixviii,  no.  16,  21st  April  1917, 
pp.  1165-1168. 

Since  1910  many  observers  have  reported  finding  an  organism  in 
typhus-infected  lice  which  they  beheve  to  have  a  causal  relationship 
to  typhus  fever.  The  authors  have  been  able  to  cultivate  this  organism 
in  Mexico  and  show  that  it  is  identical  with  Bacillus  typhi-exanthematici. 

Salm  (A.  J.).  Muskieten  in  de  Bandoengsche  Hoogvlakte.  [Mosquitos 
in  the  Bandoeng  Plateau.]  —Geneesh.  Tijdschr.  v.  Nederlandsch- 
Indie,  Batavia,  Ivii,  no.  6,  1917,  pp.  749-752,  2  plates. 

A  collection  of  mosquitos  from  the  Bandoeng  plateau,  where  one 
locality  is  kno^^^l  to  be  malarial,  included  the  following  Anophelines  : — 
Anopheles  (Myzorrhynchus)  barbirostris,  A.  {M.)  albotaeniatus,  A.  (M.) 
sinensis,  A.  (Myzomyia)  ludloivi,  A.  (M.)  rossi  var.  indefinitus, 
A.  {M.)  punctidatus,  A.  {M.)  aconitus  (albirostris),  and  A.  (Cellia) 
Jcochi. 

Other  mosquitos  included  Culex  spp.,  Stegomyia  fasciata  [calopus), 
S.  pipersalata,  and  S.  albopicta  {scutellaris).  One  of  the  plates 
illustrates  characters  of  the  last-named  species,  while  the  othet  figures 
Stegomyia  pipersalata.     Details  of  the  latter  are  also  given  in  the  text. 
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Citroen  (S.).  Anophelinensoorten  te  Soerabaja.  [Anophelines  found 
at  Soerabaya.] — Geneesk.  Tijdschr.  v.  Nederlandsch- Indie,  Bataviu, 
Ivii,  no.  6,  1917,  pp.  763-766. 

In  his  preliminary  report  on  Anophelines  at  Soerabaya  van  Breemen 
gave  a  certain  prominence  to  Anopheles  rossi  [see  this  Review, -^ev.  B, 
vi,  p.  53]  which  may  lead  to  mistaken  conclusions  being  drawn. 
Early  in  1917  the  author  found  in  this  district  not  only  Anopheles 
rossi,  A.  rossi  var.  indefinitus,  A.  sinensis,  A.  barbirostris  and  A.  kochi, 
but  also  A.  ludlowi,  A.  aconitus  and  A.  fuliginosus. 

A.  ludloivi  is  very  abundant ;  its  breeding  places  are  nearly  alwa5^s 
the  salt-water  fishponds  along  the  coast.  In  water  where  A.  rossi 
was  breeding  only  30-40  per  cent,  of  A.  ludlowi  was  present,  but  in 
neighbouring  houses  the  adults  of  A.  ludlowi  predominated,  a  fact 
confirmed  by  Swellengrebel,  who  considers  this  mosc[uito  to  be  more 
especially  a  domestic  species.  A  larva  of  A.  ludlowi  was  only  found 
once  in  braclsish  water  in  a  bucket.  Where  the  breeding  places  of 
this  mosquito  surround  markedly  malarial  districts  and  it  piedominates 
in  the  houses  there,  it  is  clear  that  it  must  be  regarded  as  the  most 
important  malaria  carrier.  As  some  specimens  have  been  taken  in 
parts  of  Soerabaya  far  removed  from  known  breeding  places,  this 
mosquito  probably  breeds  also  in  collections  of  brackish  water.  It 
would  also  appear  to  breed  in  fresh  water  during  the  temporary 
disappearance  of  salt-water  breeding  places  in  the  dry  season,  so  that 
the  existence  of  temporary  breeding  places  on  high,  scantily  watered 
ground  must  be  taken  into  account.  A.  aconitus  occurs  in  various 
places,  and  though  not  proved  to  have  a  marked  influence  on  the 
malarial  incidence,  it  requires  to  be  closely  watched.  Only  one 
breeding  place  of  A.  fuliginosus  was  discovered.  This  species  was  not 
found  indoors.  Without  disputing  the  importance  of  van  Breemen's 
discovery  that  A.  rossi  was  found  infected  with  malaria,  it  is  pointed 
out  that  there  is  no  statement  to  the  effect  that  the  salivary  glands 
were  involved,  and  an  examination  of  only  fifteen  specimens  is 
insufficient  to  warrant  the  conclusion  that  this  species  is  an  important 
carrier. 

Swellengrebel  (N.  H.).  Myzomyia  jla,va,  n.  sp.,  een  nieuwe 
Anopheline  voor  Ned. -Indie.  [M.  flava,  sp.  n.,  a  new  Anophe'ine 
in  the  Dutch  East  Indies.] — Geneesk.  Tijdschr.  v.  Nederlandsch- 
Indie,  Batavia,  Ivii,  no.  6,  1917,  pp.  807-809. 

A  description  is  given  of  Anopheles  (Myzomyia)  flavus,  sp.  n.,  from 
adults  taken  near  Soerabaya  together  with  Anopheles  rossi,  A.  rossi 
var.  indefinitus  and  A.  ludlowi.  The  breeding  places  are  unknown. 
An  Anopheline  received  from  Penjaboengan  appears  to  be  identical 
with  this  species,  which  is  possibly  an  unmarked  variety  of  A.  rossi 
var.  indefinitus. 

Neufeld  (F.)  &  ScHiEMANN  (0-).  ExpcFimentelle  Untersuchungen 
iiber  eine  lausesichere  Schutzkleidung.  [Experimental  Inves  iga- 
tions  regarding  a  Louse-proof  Dress.] — Deutsche  Med.  Wochenschr., 
Berlin,  xliv,  no.  9,  28th  February  1918,  pp.  231-233. 

This 'paper  describes  experiments  with  a  view  to  obtaining  a  louse- 
proof  dress  for  doctors  and  others  exposed  to  infestation.     The  best 
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materiak  were  found  to  be  yellow  or  black  oilskin  or  oiled  silk, 
and  overalls  of  these  materials  should  therefore  considerably  lessen 
the  danger  of  infestation.  In  the  case  of  a  short  visit  a  jacket  with 
close-fitting  wrist-bands  will  suffice,  especially  in  the  case  of  miUtary 
surgeons  wearing  top-boots  or  leather  leggings.  The  suitability  of 
any  material  may  be  tested  by  placing  it  at  an  angle  of  45  degrees, 
and  if  lice  placed  on  it  are  unable  to  move  either  up  or  down,  it  may 
be  accepted  as  satisfactory. 

Blau  (P.).  Ueber  Pappatacifieber.  [Phlebotomus  ¥  ever.]— Wiener 
Klin.  Wochenschr.,  Viemia,  xxxi,  no.  3,  17th  January  1918, 
pp.  89-90. 

This  is  a  chnical  paper,  based  on  the  experience  gained  in  treating 
some  six  hundred  cases  of  sandfly  fever  in  the  Mediterranean  area  in 
the  summer  months  of  1916  and  1917.  The  majority  of  the  cases 
occurred  in  June  and  July.  Phlebotomus  papatasii  was  present  in 
great  abundance  and  the  bites  were  generally  on  the  face,  hands  and 
feet. 

WiESE  (0.).  Zur  Uebertragung  des  Ruckfallflebers.  [The  Transmission 
of  Recurrent  Fever.] — Deutsche  Med.  Wochenschr.,  Berlin,  xliv, 
no.  3,  17th  January  1918,  pp.  60-62. 

In  order  to  test  the  part  played  by  bed-bugs  [Gimex  lectulariiis], 
45  individuals  were  examined  for  spirochaetes  eight  days  after  they 
had  been  allowed  to  feed  upon  a  case  of  recurrent  fever  during  the 
attack.  This  examination  proved  entirely  negative.  Furthermore  the 
author  never  found  a  single  bug  in  infected  houses  during  an  epidemic 
of  recurrent  fever.  He  considers  the  destruction  of  lice  to  be  the 
most  important  of  the  measures  to  be  taken  against  this  disease,  of 
which  Pedicuhis  humanus,  P.  capitis  and  perhaps  also  Phthirius  pubis 
are  transmitters.  Observations  clearly  showed  that  the  disappearance 
of  the  disease  coincided  with  that  of  these  insects.  In  the  epidemic 
observed  only  isolated  cases  occurred  at  first,  and  a  sudden 
increase  afterwards  among  persons  whose  infested  hair  had  been  cut 
some  seven  days  previously  is  believed  to  have  been  due  to  the 
operation  causing  abrasions  of  the  skin,  which  then  became  infected 
from  crushed  lice. 

ToEPFER  (H.).  Zur  Uebertragung  des  Erregers  des  europaischen 
Ruckfallflebers  durch  die  Kleiderlaus.  [Transmission  of  European 
Recurrent  Fever  by  Pediculus  humanus.']  —  Deutsche  Med. 
Wochenschr.,  5er?m,  xliv,  no.  9, 28th  February  1918,  pp.  239-240. 

The  author  considers  that  no  developmental  forms  of  the  spiro- 
chaetes of  recurrent  fever  are  to  be  found  in  lice.  He  confirms  his 
finding  that  infection  is  conveyed  mechanically  by  crushing  the  lice 
[see  this  Review,  Ser.  B,  v,  p.  112].  In  a  severe  epidemic  the  doctors 
and  most  of  the  orderhes  remained  free  from  the  disease  though  often 
exposed  to  the  bites  of  infected  lice,  and  the  orderlies  who  contracted 
it  did  so  only  after  a  considerable  time  and  after  becoming  very 
verminous.     To  test  the  possibility  of  inheritance  of  infection  an 
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examination  of  ovaries  and  young  lice  for  the  presence  of  spirochaetes 
was  made.  The  result  was  negative,  but  the  author  does  not  accept 
this  as  definitely  settling  the  question. 

Italie.— Instructions,  en  date  du  21  fevrier  1918,  du  Ministre  de  la 
Marine  pour  intensifier  la  Prophylaxie  antimalarique  sur  le  Front 
de  Mer.  [Instructions,  dated  21st  February  1918,  of  the  Itahan 
Minister  of  Marine  for  intensifying  Antimalarial  ProphyUixis  on 
the  Naval  Front.] — Bull.  Office  Internal.  Hygiene  Publique,  Paris, 
X,  no.  4,  April  1918,  pp.  372-377. 

The  desirability  of  carrying  out  malarial  prophylaxis  more  thor- 
oughly has  led  to  the  appointment  of  special  officers  in  the  maritime 
sectors  of  Venice,  Taranto  and  Valona.  Their  duties  include  the 
inspection  of  irrigation  works  in  course  of  construction  and  the 
arrangement  of  such  working  hours  as  will  enable  the  labourers  to 
return  before  sunset  to  healthy  localities  ;  the  cleansing  of  existing 
irrigation  channels  in  spring  and  autumn  ;  the  search  for  Anopheline 
breeding  places  ;  the  organisation  of  regular  oiling  every  fifteen  days ; 
the  fitting  of  covers  to  wells  ;  the  registration  of  persons  who  are 
suffering  from  malaria  or  have  suffered  in  the  preceding  twelve  months  ; 
quinine  prophylaxis  and  other  personal  measures  ;  and  the  execution 
of  any  small  works  that  may  be  needed  to  protect  the  military  posts 
against  malaria. 

PiNoPou(R.).  Aclaraciones  oportunas.  Historia  del  Descubrimiento 
de  la  Fiebre  recurrente  en  Venezuela  (Relapsing  Fever).  [The 
Discovery  of  Recurrent  Fever  in  Venezuela.] — Gaceta  Med.,  de 
Caracas,  :exy,  no.  9,  15th  May  1918,  pp.  93-97. 

A  case  is  recorded  of  a  patient  whose  blood  showed  numbers  of 
spirochaetes  resembling  those  from  Colombia,  Panama  and  North 
America.  This  Venezuelan  form  gave  negative  results  when  inoculated 
into  monkeys,  rabbits,  guinea-pigs,  dogs  and  fowls,  while  a  positive 
result  was  obtained  with  mice  and  rats.  Rats  were  infected  by  using 
the  bed-bug  [Cimex  lectularius]  as  a  transmitter,  but  fleas  from  rats 
and  mice  did  not  convey  the  infection.  Tick  transmission  was  negative 
and  lice  were  not  tested. 

PiTTALUGA  (G.).  Informe  sobre  las  Medidas  que  conviene  adoptar 
para  impedir  el  Desarrollo  de  Epidemias  de  Infecci6n  pal^dica  en 
el  Pantano  de  la  Sotonera  y  en  el  Recorrido  del  Canal  de  los 
Riegos  de  Alto  Arag6n,  durante  los  Trabajos  que  alll  se  efectiian. 

[A  Communication  on  the  Measures  required  to  check  Ma  arial 
Epidemics  in  the  Sotonera  Marsh  and  along  the  Canal  of  the 
Irrigation  System  of  Upper  Aragon  during  the  Execution  of 
Works  now  in  Progress  there.  ]  ■ —  Bol.  Inst.  Nac.  Higiene 
Alfonso  XIII,  Madrid,  xiv,  no.  54,  30th  June  1918,  pp.  103-116. 

This  report  was  drawn  up  after  a  visit  to  the  district  in  January 
1918.  Among  the  labourers  employed  are  a  number  of  malaria 
carriers  and  mosquitos  are  present  in  abundance.  Anopheles  macidi- 
pennis  and  various  Culicines  were  found.  The  measures  advised  are 
those  obtaining  in  modern  practice,  but  as  the  destruction  of  the  larvae 
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cannot  conveniently  be  effected  with  petroleum  and  aniline  larvicides 
owing  to  the  cost  and  the  lack  of  trained  operators,  the  breeding  of 
the  common  carp,  Ciprin'us  carpio,  and  its  varieties  is  advised  in  suitable 
waters.  This  measure  however  camiot  be  expected  to  give  much  result 
in  the  first  season.  Advice  will  shortly  be  given  as  to  the  aquatic 
plants  that  should  be  encouraged  and  those  that  should  be  destroyed. 

Adrien  (C).  Dengue  m6diterraneenne  observ6e  a  I'lle  Rouad  (Syria). 
Etude  des  Conditions  locales  de  Reproduction  des  Insectes  dans 
cette  He.  [Mediterranean  Dengue  observed  in  the  Island  of 
Rouad,  Syria.  A  Study  of  the  local  Conditions  of  Insect 
Reproduction  in  the  Island.] — Archives  Med.  &  Pharm.  Navales, 
Paris,  cv,  no.  4,  April  1918,  pp.  275-307. 

In  1915  a  naval  detachment  of  about  100  men  was  landed  on  the 
Island  of  Rouad.  A  fever  of  short  duration  was  endemic  there  and 
47  cases  occurred  from  September  to  January.  The  author  considers 
that  it  was  possibly  a  modified  form  of  dengue  and  uses  the  term 
"  Mediterranean  dengue  "  proposed  by  Sarrailhe,  who  holds  that  three 
day  fever  and  dengue  are  one  and  the  same  disease  [see  this  Review, 
Ser.  B,  V,  p.  37].  In  this  case  Phlebotomus  acts  as  the  original  carrier, 
while  Stegomyia  and  Culex  are  agents  in  mechanical  transmission. 
If  on  the  other  hand  three  day  fever  and  dengue  are  held  to  be  distinct, 
as  has  been  thought  up  to  now,  then  both  of  these  are  present  in  the 
Island  of  Rouad.  the  former  transmitted  by  Phlebotomus  and  the 
latter  by  Stegomyia  and  CuUx.  The  mosqnitos  found  in  the  island 
have  been  identified  as  Stegomyia  fasciata,  Cnlex  fatigans  and  C.  lati- 
cinctus.  During  the  seven  hot  months  of  1916  these  mosqnitos 
occurred  together  with  many  cases  of  the  disease.  During  the  cold 
months  the  species  of  Culex  seem  to  disappear  and  cases  are  very 
rare.  A  few  S.  fasciata  are  still  to  be  found  indoors,  and  their 
breeding  in  cisterns  is  not  entirely  arrested.  They  do  not  then 
attack  in  the  open,  but  do  so  indoors,  especially  by  night. 
Their  larvae  are  only  found  in  fresh  or  very  slightl}'  brackish 
water,  while  those  of  Ciilex  are  chiefly  met  with  in  brackish  water. 
No  Anophelines  were  observed  on  the  island.  Phlebotomus  perniciosus, 
Newst.,  was  present,  but  not  P.  papatasii.  Scop.  A  campaign  against 
the  mosqnitos  was  carried  ovit  by  meaus  of  screening,  oiling  and  by 
covering  all  cisterns ;  but  though  breeding  is  thus  prevented,  the 
introduction  of  wind-borne  mqsquitos  from  the  coast,  about  one 
and  a  half  miles  distant,  cannot  be  stopped. 

ViLLELA  (E.).  Forma  aguda  da  Doenca  de  Chagas.  Primeira 
Verifi cacao  no  Estado  de  S.  Paulo.  [The  Acute  Form  of  Chagas' 
Disease.  The  first  Case  reported  from  the  State  of  S.  Paulo.] — 
Brazil-Medico,  Rio  de  Janeiro,  xxxii,  no.  9,  2nd  March  1918, 
p.  65,  1  fig. 

Triatoma  megista  having  been  reported  to  be  present  in  a  house 
in  the  State  of  S.  Paulo,  Brazil,  an  examination  of  the  inmates  revealed 
the  acute  form  of  Chagas'  disease  in  a  child,  whose  blood 
harboured  numerous  trypanosomes  possessing  all  the  morphological 
characters  of  Trypanosoma  cruzi, 
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Mendy  (J.  B.).  La  Sarna  humana  y  la  Sarna  bovina.  Su  Naturaleza, 
Curaci6n  y  Extirpacldn.  [Human  and  Bovine  Scabies.  Its  Nature, 
Cure  and  Extirpation.] — Anales  Soc.  Rural  Argentina,  Biienos 
Aires,  lii,  no.  4,  April  1918,  pp.  216-226,  12  figs.  [Received 
23rd  September  1918.] 

This  paper  is  a  resume  of  the  facts  relating  to  the  Acarids  producing 
mange  in  man  and  cattle.  Formulae  for  the  usual  remedial  solutions 
are  given,  together  with  practical  instructions  for  erecting  dipping 
tanks. 

Sinclair  (J.  M.).  Management  of  Dipping  Td^n^s,.— Rhodesia  Agric. 
Jl.,  Salisbury,  xv,  no.  1,  February  1918,  pp.  32-33. 

Experience  has  shown  that  niany  owners  and  managers  of  dipping- 
tanks  find  a  considerable  difficulty  in  adding  water,  or  dip,  to  the  liquid 
in  the  tank,  so  as  to  bring  it  back  to  any  desired  strength.  Further, 
the  tendency  being  to  err  on  the  side  of  safety,  it  often  follows  that 
the  strength  of  the  dip  is  diminished  to  such  an  extent  as  to  be 
ineffective. 

Attention  to  the  following  practical  points  should  render  easier 
the  management  of  a  tank  : — (1)  On  filling  the  tank,  the  water  should 
be  measured  by  a  200-gal.  or  other  convenient  measure  ;  (2)  from 
the  3  ft.  6  in.  level,  the  volume,  inch  by  inch,  should  be  carefully 
recorded  and  marked  on  the  wall  of  the  tank,  or,  preferably,  on  a 
measuring  rod  ;  (3)  the  level  should  be  recorded  after  each  dipping 
and  again  before  the  following  one  ;  (4)  loss  due  to  evaporation  should 
be  replaced  by  water  only  ;  (5)  increase  due  to  rain  or  flood-water 
should  be  standardised  by  the  addition  of  dip  ;  (6)  the  quantity  of 
solution  in  the  tank  should  be  carefully  estimated  at  the  time  when 
a  sample  is  taken  for  analysis,  otherwise  the  alteration  in  strength 
required  as  the  result  of  analysis  will  be  impossible  ;  (7)  in  forwarding 
samples  of  dipping  solutions  for  analysis,  care  should  be  taken  that 
the  bottles  and  utensils  used  for  filling  them  are  free  from  extraneous 
arsenic, 

Thibault,  Junr.  (J.  K.).  U.S.  Bur  Entom.  Vegetable  Powder  as  a 
Larvicidein  the  Fight  against  Mosquitoes. — Jl.  Amer.  Med.  Assoc, 
Chicago,  III,  Ixx,  no.  17,  27th  April  1918,  pp.  1215-1216. 

Experiments  made  in  order  to  find  a  larvicide  cheaper  than  crude 
oil  and  available  in  water -gardens,  outdoor  fish-pools,  rice-fields  and 
other  places  where  oil  is  unsuitable,  have  resulted  in  the  discovery  of  a 
material  which  is  an  efficient  substitute  under  most  conditions.  This 
larvicide  consists  of  various  vegetable  powders,  including  .pyrethrum. 
The  latter  is  too  expensive,  and  as  its  action  is  purely  mechanical, 
experiments  were  made  with  weeds  and  grasses  of  nearly  every  species 
growing  in  the  neighbourhood ;  these  dried  and  reduced  to  a 
sufficiently  fine  powder  gave  very  good  results.  No  particular 
species  need  be  chosen.  A  good  powder  should  spread  quickly  and 
evenly  even  if  thrown  in  by  the  handful.  It  is  however  more  potent 
when  apphed  in  the  form  of  a  spray.  The  covering  capacity  should 
be  from  3,500  to  more  than  4,000  square  feet  per  pound  of  powder. 
It  is  only  efEective  for  a  few  minutes,  but  is  so  deadly  to  the  larvae 
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that  they  die  in  a  few  minutes,  even  when  immediately  removed  to 
another  "  receptacle.  When  thoroughly  wet  the  powder  _  loses  its 
effectiveness.  Species  with  short,  thick  air  tubes  are  easily  killed, 
Culex  spp.  with  long,  slender  tubes  being  more  resistant,  C.  abominator 
proving  to  be  especially  so. 

NuTTALL  (G.  H.  F.).  Combating  Lousiness  among  Soldiers  and 
Civilians.  —  Parasitology,  Cambridge,  x,  no.  4,  May  1918, 
pp.  411-586,  13  plates,  26  figs. 

In  this  paper  infestation  by  Pediculus  humanus  and  Phthirius  pubis 
is  dealt  with  in  detail.  Emphasis  is  laid  on  the  prevention  of  these 
pests  by  means  of  education,  cleanliness  and  frequent  inspection. 
The  best  methods  for  the  mechanical  removal  of  lice  from  the  head, 
body  and  clothing  are  described,  and  the  various  remedies  and 
repellents  in  use  are  discussed.  The  destruction  of  lice  by  heat_  is 
entered  into  fully,  numerous  illustrations  and  plans  of  steam  disin- 
fectors  and  hot-air  disinfection  huts  being  given.  A  report  of  experi- 
ments with  pediculicides  and  reputed  remedies,  and  an  alphabetical 
list  of  insecticides  with  statements  regarding  their  eflS.cacy,  are  also 
included  in  this  work,  which  concludes  with  a  copious  bibliography. 


Dennys  (Col.  G.  W.  P.).  Destruction  of  Rats  as  a  Means  for  the 
Prevention  of  Plague. —I ndiati  Med.  Gaz.,  Calcutta,  lii,  nos  1  &  5, 
January  &  May  1918,  pp.  1-5  &  164-168. 

The  statement  in  the  Annual  Report  of  the  Sanitary  Commissioner 
with  the  Government  of  India  to  the  effect  that  experience  in  Satara 
indicates  that  continuous  rat-trapping  carried  out  inteUigently  and 
with  enthusiasm  is  sufficient  to  keep  a  town  free  from  plague  is 
criticised  in  this  paper.  A  previous  note  by  the  author  on  the  subject 
of  the  merits  or  demerits  of  an  anti-rat  campaign,  written  in  1915, 
is  quoted  in  full.  The  view  adopted  is  that  it  is  the  rat-flea  rather 
than  the  rat  that  must  be  exterminated  if  plague  is  to  be  entirely 
eliminated  from  large  towns  in  which  there  are  conditions  favourable 
for  rat-breeding,  and  that  so  long  as  rat-fleas  have  rats  to  feed  upon 
thev  will  not  attack  man.  It  is  also  stated  that  where  chronic  flea 
infestation  is  present,  plague  becomes  endemic,  and  where  seasonal 
infestation  occurs,  there  are  epidemics  of  plague. 

In  the  second  of  these  articles  the  author  analyses  the  results  of 
anti-rat  campaign  in  a  number  of  districts,  and  alleges  that  not  only 
do  the  figures  show  rat  destruction  to  be  useless  as  a  means  for  the 
prevention  of  plague  outbreaks,  but  in  several  of  the  towns  referred 
to  there  is  strong  reason  for  thinking  that  the  attempt  to  reduce  the 
normal  rat  population  of  a  town  has  tended  to  increase  the  chance 
of  that  town  becoming  plague-infected.  They  also  seem  to  show 
that  towns  previously  plague-infected  at  which  no  rat  destruction 
was  attempted  are  not  more  prone  to  a  recrudescence  of  the  disease 
than  those  in  which  vigorous  and  systematic  rat  campaigns  were 
conducted.  The  author  admits  that  he  has  no  alternative  suggestions 
for  combating  plague,  but  hopes  that  those  who  are  now  in  a  position 
to  do  so  may  be  able  to  devise  some  method  whereby  the  unlimited 
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multiplication  of  the  rat-flea  may  be  controlled  or  checked,  or  the 
number  reduced  that  each  rat  is  able  to  harbour.  It  is  considered 
that  the  use  of  tobacco  in  some  form  might  be  well  worth  consideration 
in  this  connection. 


White  (Major  F.  N.).    Plague  and  Rat  Destruction. — Indian  Med. 
Gaz.,  Calcutta,  liii,  no.  8,  August  1918,  pp.  281-284. 

This  paper  criticises  severely  the  views  advanced  in  the  preceding 
one.  The  chief  points  of  Col.  Deimys'  argument  are  enumerated 
and  are  met  with  the  assertion  that  "  every  single  one  of  these  state- 
ments is  incorrect  in  the  context  in  which  it  is  placed  and  the  vast 
majority  of  them  are  absolutely  and  fundamentally  wrong."  It  is 
pointed  out  that  there  is  no  season  in  any  part  of  India  where  Xeno- 
psylla  cheopis  (rat-flea)  is  "  conspicuous  by  its  absence,"  and  figures 
are  quoted  giving  the  average  number  of  fleas  per  rat  in  various  parts 
of  India  where  well-marked  epidemics  of  plague  occur.  These  figures 
are  considered  as  sufficient  refutation  of  the  theory  that  where  chronic 
flea- infestation  is  found  plague  becomes  endemic,  and  where  there  is 
seasonal  infestation,  epidemic  plague  occurs.  The  statement  that  the 
eggs  of  fleas  laid  in  one  spring  hatch  in  the  following  spring,  while 
not  true  even  in  the  low  temperatures  of  England,  can  certainly  not 
be  applied  to  any  locality  in  plague-infected  India.  In  the  Bombay 
Presidency  and  in  the  Punjab,  for  instance,  Xenopsylla  cheopis  lays 
eggs  at  all  seasons  of  the  year  ;  these  hatch  in  a  few  days,  in  Bombay 
in  about  two  days.  The  author  remarks  that  all  who  have  given 
any  time  to  the  study  of  X.  cheopis  vnW  ap^jreciate  the  fact  that  the 
only  practical  way  of  dealing  efltectively  with  that  parasite  is  by 
attacks  on  the  rat,  its  definitive  host,  a  proceeding  that  Colonel 
Dennys  stigmatises  as  useless  and  dangerous.  It  is  pointed  out  that 
the  extent  to  wliich  previous  scientific  work  on  the  subject  is  ignored 
by  Colonel  Dennys  makes  it  extremely  difficult  to  frame  a  conclusive 
reply  to  his  arguments.  Many  important  results,  a  few  of  which 
are  summarised  in  this  paper,  have  been  obtained  by  observations 
on  thousands  of  rats  and  fleas  carried  on  over  a  period  of  several 
years.  While  this  work  is  ignored  by  Colonel  Deimys,  not  a  single 
fact  is  deduced  to  support  his  original  ideas  about  the  epidemiology 
of  plague. 

Criticising  the  second  of  the  papers  reviewed  above,  the  author 
maintains  that  the  information  given  is  not  nearly  sufficient  to  enable 
the  reader  to  draw  any  such  conclusions  as  are  deduced  therefrom. 
While  admitting  that  indiscriminate  rat  destruction,  as  it  is  too  often 
carried  out,  effects  very  little  good  and  frequently  ends  in  failures 
such  as  those  enumerated  by  Colonel  Dennys,  the  conclusion  arrived 
at  is  that  the  methods  employed  were  ineffective,  and  not  that  rat 
destruction  in  itself  is  a  harmful  measure.  The  author  concludes 
the  present  paper  with  his  own  views  upon  the  measures  to  be  taken 
in  a  plague-infested  town,  and  the  best  method  of  conducting  an 
anti-rat  campaign.  To  start  rat  destruction  measures  only  after  an 
epizootic  has  started,  and  to  give  them  up  directly  the  epidemic  begins 
to  decline,  naturally  leads  to  disbelief  in  rat-extermmation  measures. 
The  present  attempts  to  increase  the  efficacy  of  rat-destruction  methods 
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are  said  to  be  yielding  promising  results.  It  is  admitted  that  the  cora- 
ptete  eradication  of  the  rat  is  impossible  in  any  Indian  town,  but  that 
does  not  mean  that  rat  destruction  energetically  carried  out  in  the 
non-epidemic  season  cannot  diminish  or  eradicate  altogether  foci  of 
plague  infection ;  in  most  parts  of  India  such  foci  are  not  numerous 
in  favourable  years. 

This  paper  is  followed  by  a  memorandum  on  plague  preventive 
measures  which  has  been  circulated  widely,  in  the  hope  that  some  of 
the  suggestions  therein  may  be  of  assistance  to  the  practical  plague 
worker. 


Mallanah   (S.).      Tobacco,  Fleas  and  Plague. — Indian  Med.  Gaz., 
Calcutta,  liii,  no.  2,  February  1918,  pp.  53-56. 

The  author  of  this  paper  is  convinced  of  the  efficacy  of  tobacco 
in  the  destruction  of  fleas  as  an  anti-plague  measure,  and  enumerates 
the  advantages  of  its  use.  The  leaves  of  tobacco  spread  on  the  floors 
of  houses  are  said  to  kill  fleas  practically  instantaneously.  It  is 
suggested  that  stitching  the  leaves  on  to  a  piece  of  cloth,  which  is 
then  laid  on  the  floor,  is  a  good  method  of  keeping  them  in  place. 
Sprinkling  water  on  the  tobacco  once  a  day  keeps  it  from  crumbhng 
and  renders  it  more  effective.  Powdered  tobacco  should  be  introduced 
into  rat  holes,  which  can  then  be  firmly  closed  up  with  brick  and  mortar. 
The  results  of  various  experiments  with  this  method  are  given. 


King  (Capt.  H.  N.).  Some  Unusual  Methods  of  Disposal  of  Excreta  in 
Camps. — Indian  Med.  Gaz.,  Calcutta,  liii,  no.  2,  February  1918, 
pp.  74-75. 

Some  methods  of  disposal  of  excreta  that  have  been  used  in  East 
Africa  with  success  and  that  are  not  usual  elsewhere  are  described. 
The  smoke  latrine  consists  of  a  cesspit  or  trench  with  a  special  opening 
for  the  introduction  of  a  smoking  wood  fire  in  a  perforated  kerosene 
tin,  which  hangs  half  way  down  the  pit  suspended  by  wires  from  a 
board  that  closes  the  opening  when  the  fire  is  let  down.  The  fire 
will  need  renewal  twice  in  a  day,  and  if  care  is  taken  to  keep  the 
latrine  openings  closed,  this  arrangement  needs  very  little  attention 
and  prevents  the  breeding  of  flies.  An  ordinary  latrine  trench  dug 
at  least  two  feet  deep,  instead  of  being  filled  in  with  earth  is  filled 
at  least  once  daily  with  dry  grass  and  leaves  and  burnt  out.  This 
is  a  good  substitute  for  proper  incineration.  The  burning  not  only 
kills  the  eggs  and  larvae  of  flies,  but  keeps  away  the  adults  as  they 
dislike  the  odour  of  burnt  grass.  Another  method  adopted  in  South 
West  Africa  consisted  of  deep  trenches  into  which  no  earth  was 
thrown  but  which  were  daily  sprayed  with  a  sodium  arsenite  solution 
in  the  proportion  of  1-2  lb.  sodium  arsenite  and  10  lb.  sugar  to  1  gal. 
water.  Flies  are  killed  by  this  method  just  when  they  are  most 
dangerous,  that  is  after  visiting  the  latrines.  This  plan  promises 
success  in  dry  climates  and  might  possibly  be  equally  useful  in  moist 
ones.     It  is  especially  a  method  for  use  where  fuel  is  scarce. 
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Hehir  (Col.  P.).    The  Prevention  of  Malaria  in  Cantonments. — Ivdian 
Med.  Gaz.,  Calcutta,  liii,  no.  4,  April  1918,  pp.  130-134. 

Malaria  is  in  India  the  dominating  cause  of  inefficiency  in  troops 
in  both,  peace  and  war  ;  while  the  majority  of  cases  are  relapses,  the 
initial  infection  is  frequently  acquired  in  cantonments.  The  necessity 
for  a  thorough  preliminary  enquiry  into  the  malaria  conditions  of  a 
cantonment  is  insisted  upon,  while  the  breeding  habits  and  bionomics 
of  local  Anophelines  generally  should  be  studied  and  a  determination 
made  as  to  the  species  that  are  the  local  natural  carriers.  Fresh 
breeding  places  for  Anophelines  are  constantly  being  created  in  many 
cantonments.  Borrow-pits  are  still  being  formed  in  the  process  of 
road  making,  in  the  course  of  military  training  and  for  other  purposes. 

The  chief  anti-mosquito  measures  in  cantonments  include  rough 
canahsation  of  streams,  irrigation  canals  and  water-courses  generally  ; 
levelling,  grading  and  embanking  of  rain-water  channels,  ditches 
and  roadside  drains  ;  filling  up  of  tanks,  borrow-pits,  excavations 
and  depressions  ;  covering  of  disused  wells  ;  covering  with  mosquito- 
proof  material  or  periodical  emptying  of  water  cisterns ;  filling  up 
excavations  for  bullock  runs  ;  treating  all  small  collections  of  water 
that  camiot  be  abolished  with  some  larvicide  once  a  week  ;  preventing 
where  possible  excavations  for  building  purposes  within  cantonments  ; 
removal  of  briciv  factories  from  cantonment  limits,  and  disuse  of  grass 
farms  within  half  a  mile  of  barracks  when  these  are  near  the  breeding 
grounds  of  Anophelines,  or  are  themselves  such  breeding  grounds. 
The  cantonment  mosquito  gangs,  which  are  chiefly  engaged  in  treating 
collections  of  surface  water  with  kerosene,  should  be  employed  in  doing 
much  of  the  work,  which  should  be  carried  out  systematically  under 
the  supervision  of  the  malaria  officer,  senior  medical  officer  and  medical 
officers  of  units.  It  is  considered  possible  to  reduce  both  Anophelines 
and  malaria  in  cantonments  if  a  thorough  and  continuous  anti-malarial 
poUcy  be  adopted  from  year  to  year. 

The  hfe-cycle  of  the  malaria  parasite  in  the  blood  and  its  relation 
to  relapses  are  discussed  and  the  effect  of  quinine  prophylaxis  is  dealt 
with.  Records  indicate  that  in  those  malarious  stations  in  which 
curative  quinine  treatment  is  more  persistently  carried  out,  relapses 
are  decidedly  fevver  than  in  those  in  which  quinine  treatment  is  adopted 
in  a  half-hearted  way.  The  best  anti-malarial  results  so  far  have  been 
obtained  in  places  where  all  preventive  measures  have  been  put  into 
operation  more  or  less  simultaneously  and  continued  over  a  long 
period, 

Richardson  (E.  R.).    Malaria  Prevention  in  Malacca. — Indian  Med. 
Gaz.,  Calcutta,  liii,  no.  7,  July  1918,  pp.  270-274. 

These  notes  on  the  subject  of  re^luction  of  mosquitos  and  their 
breeding  grounds  have  been  written  in  the  hope  of  promoting  co- 
operation between  the  medical  officers  and  others  concerned  in  Malaya, 
The  problem  is  dealt  with  chiefly  from  an  engineer's  point  of  view  ; 
the  three  main  methods  discussed  are  subsoil  drainage,  oil-spraying 
and  the  retention  of  close  vegetation  on  water-laden  areas,  or  re- 
afforestation. Attention  is  drawn  to  the  fact  that  mosquitos  are 
able  to  change  their  habits.  In  areas  in  Johore  where  there  were 
very  large  numbers  of  Anopheles  maculatus  it  was  found  that  after 


223 

heavy  rain  or  oiling  this  species  was  found  in  potsherds  and  pans. 
This  indicates  the  importance  of  storm  flushing  in  nature.  Drainage 
is  considered  the  most  important  measure  in  anti-mosquito  work. 
The  importance  of  destruction  of  larvae  is  emphasised,  and  particularly 
of  those  bred  in  the  side  drains,  which  can  be  most  economically 
controlled  by  flushing.  A  trap  for  destroying  adult  mosquitos  is 
described.  This  consists  of  an  artificial  ])ond,  the  water-level  of 
which  is  raised  to  flood  grass  and  shrubs  to  any  depth  required,  and 
the  flow  through  the  pond  conveyed  away  through  an  underflow 
gate,  which  may,  if  necessary,  be  converted  into  an  underflow  flushing 
gate.  The  surface  of  the  water  is  oiled,  and  when  first  put  into 
operation  quickly  becomes  covered  with  mosquitos  that  settle  on  the 
surface.  Such  a  trap  should  be  made  in  the  vicinity  of  existing 
breeding-grounds,  and  side  drains  might  be  excavated  to  drain  these 
into  the  trap. 


Breinl  (A.).    Half-yearly  Report  from  1st  July  to  31st  December 

1917. — Australian    Inst.    Trop.    Med.,    Toivnsville,    Queensland, 
15th  May  1918,  pp.  6-8.     [Received  4th  September  1918.] 

During  the  month  of  July  1917,  a  malaria  survey  was  undertaken 
of  the  township  of  Cairns,  a  low-lying  coastal  town  with  a  white 
population  numbering  5.193.  The  to^\Ti  is  surrounded  on  three 
sides  by  ground  gradually  ascending  to  high  hills,  densely  covered 
with  shrub,  while  the  township  is  intersected  by  swamps,  several  of 
them  containing  salt  water,  others  fresh.  The  former  are  covered 
by  a  dense  growth  of  mangroves  and  the  latter  by  fairly  dense  scrub, 
while  the  swamps  surrounding  many  of  the  houses  hardly  ever  dry  up. 

The  mosquito,  Anopheles  {NyssorhyncJiKs)  annulipes,  which  most 
probably  acts  as  a  malaria  carrier  has  peculiar  breeding  habits.  The 
larvae  are  practically  never  found  in  deep  water  and  do  not  require 
it  to  be  clear  and  fresh,  but  prefer  shallow  pools  of  dirty  water  con- 
taining vegetable  growth,  or  brackish  and  even  salt  water.  This 
species  is  not  a  house  mosquito,  and  does  not  deposit  its  eggs  in  rain- 
water tanks  or  water  receptacles  in  dwelhngs,  but  it  flies  from  the 
swamp  into  houses,  and,  after  feeding,  returns  to  oviposit. 

A  collection  of  657  blood  samples  from  famihes  that  had  recently 
suffered  from  fever,  and  from  apparently  chronic  cases,  showed  that 
88  were  infected  with  malarial  parasites,  45  of  which  were  those 
of  benign  tertian  fever,  and  43  those  of  malignant  tertian.  No  para- 
sites of  quartan  malaria  were  encountered.  Of  the  individuals  whose 
blood  was  examined,  13 '5  per  cent,  were  found  to  be  malaria  carriers, 
thus  proving  that  malaria  is  widely  spread  in  Cairns  and  that  the 
problem  of  eradication  is  one  that  requires  immediate  and  vigorous 
measures. 


CocKERELL  (T.  D.  A.)  &  Scott  (J.  T.).     Culicidae  of  Colorado.— JL 
Econ.  Entom.,  Concord,  N.H.,xi,  no.  4,  August  1918,  pp.  387-388. 

Aedes  cinereus,  Mg.,  new  to  the  State  of  Colorado,  is  here  recorded, 
and  other  species  already  known  are  reported  from  new  localities, 
including  Aedes  curriei,  A.  vexans,  A.  nigromaculis,  and  A.  aldrkhl. 
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KiNOSHiTA  (S.).  Chosen-san  Kiuketsu-sei  Culicoides  ni  tsuki  te.  [On 
a  Korean  blood-sucking  Culicoides.]  —  Dohutsugaku  Zasshi 
[Zoological  Magazine],  Tokyo,  xxx,  no.  354,  April  15th  1918, 
pp.  155-160,  1  fig. 

At  Moppo,  in  Korea,  there  occurs  a  small  blood-sucking  Dipteron, 
the  attacks  of  which  not  only  cause  swelling  of  the  affected  part,  but 
also  give  rise  to  fever,  especially  in  young  children.  As  it  is  very 
small,  an  ordinary  mosquito  net  does  not  afford  protection  from  it. 
It  belongs  to  the  family  Chironomidae,  and  is  a  new  species, 
which  the  author  describes  in  detail  under  the  name  Culicoides  niiharai. 
The  complete  life-cycle  is  not  yet  known,  but  it  appears  twice  a  year 
in  large  numbers,  first  during  June  and  secondly  from  August  to  the 
middle  of  September.  In  the  towns  it  attacks  man  towards  evening, 
but  in  the  field  throughout  the  day.  It  occurs  chiefly  along  the  sea- 
shore or  riverside,  so  that  it  is  not  improbable  that  the  larva  is  a 
mud-dweller  in  tidal  areas. 


Sanborn  (C.  E.)  &  Painter  (H.  R.).  The  Chicken  Tick  {Argas 
miniatus,  Koch). — Agric.  Expt.  Sta.,  Stillwater,  Oklahoma,  Bull, 
no.  118,  May  1918,  8  pp.,  3  plates.  [Received  19th  September 
1918.] 

Argas  persicus  (miniatus)  (chicken  tick)  is  dealt  with  at  length 
in  this  bulletin,  which,  however,  contains  no  new  information  except 
records  of  the  experimental  exposure  of  these  ticks  to  extremely 
low  temperatures,  which  have  little  or  no  eft'ect  upon  them. 


Hill  (B.  J.).  Note  on  the  Analysis  of  Soda-Sulphur  Dips. — S.  African 
Jl.  Sci.,  Capetoivn,  xiv,  no.  11,  June  1918,  pp.  474-476. 
[Received  12th  September  1918.] 

One  of  the  many  soda-sulphur  concentrates  sold  m  South  Africa 
for  use  as  a  sheep-dip  for  the  eradication  of  scab,  is  described  as  lime- 
sulphur  dip,  although  calcium  is  practically  absent.  Since  sodium 
polysulphide  is  just  as  valuable  as  calcium  polysulphide  (if  not  more 
so)  in  the  treatment  of  scab,  nothing  is  to  be  gained  by  such  confusion 
of  specification. 

Carbonate,  hydroxide,  and  polysulphide  (tetra  or  penta)  can  co-exist 
in  solution  without  immediate  interaction.  A  little  carbonate  is 
therefore  of  no  consequence  in  a  freshly-made  dip,  but  it  is  possible 
that  on  prolonged  storage,  a  slow  reaction  with  polysulphide  may  take 
place  with  possible  formation  of  depilatory  hydrosulphide.  This 
point  however  has  not  yet  been  specifically  investigated. 

In  reporting  upon  the  efficacy  of  a  soda-sulphur  concentrate  in 
relation  to  the  eradication  of  scab,  the  content  of  polysulphide  sulphur 
should  be  made  the  basis  of  calculation.  Other  constituents,  such 
as  thiosulpliate,  are  of  negligible  parasiticidal  importance,  and  need 
not  be  considered  in  evaluation.  The  dilution  recommended  for 
tank  strength  should  be  such  that  the  polysulphide  does  not  fall  below 
0"6  to  0*7  per  cent. 
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CoNNAL  (A.)  &  CoGHiLL  (H.  S.)  Medical  Entomology. — Rept.  Med. 
Research  Inst,  for  1916,  Lagos,  Nigeria,  [n.  d.],  pp.  26-28. 
[Received  6th  September  1918.] 

The  mosquitos  recorded  during  the  year  were  : — Anopheles  costalisy 
A.  funestus,  A.  jnaiiriiiamis,  A.  theileri,  A.  nili,  Stegomyia  fasciata, 
S.  afric-ana,  S.  hiteocephala,  Culex  rima,  C.  insignis,  C.  fatigans, 
C.  thalassius,  C.  decens,  C.  grahami,  C.  duttoni,  C.  consimilis,  C.  pruina, 
C.  iigripes,  Ochlerotatns  irriians,  0.  nigricephalus,  TJranolaenia  annu- 
lata,  Cidiciomgia  nebulosa,  Micraedes  inconspicuosa,  Mansonioides 
uniformis,  M.  africanns,  Mucidus  mucidus  and  BanJcsinella  lineatopennis 
{luteolateralis). 

Tahanids  taken  inchided : — Tahanus  iaeniola,  T.  thoracinus, 
T.  sociaUs,  T.  riificrus,  T.  Sagittarius,  T.  kingsleyi,  T.  secedens,  T.  quadri- 
signatus,  T.  fasciatus,  T.  oomhustus,  T.  hesti,  Chrysops  silaeea,  C.  longi- 
cornis  and  Hippocentrum,  versicolor. 

Other  Diptera  recorded  were : — Culicoides  grahami,  Simulium 
damnosum,  Glossina  palpalis,  G.  caliginea,  G.  tachinoides,  Stomoxys 
omega,  Hippobosca  macuhla  and  Cordylobia  anthropophaga. 

The  flea,  Ctenocephahis  canis ;  the  bed-bug,  Cimex  hemiptera 
{rotundatus),  and  the  ticks,  Margaropus  {BoophUiis)  anmdatus, 
Rhipicephalus  sanguineus,  and  Amblyomma  variegatum,  from  horses 
and  dogs,  were  also  taken. 

Byam  (Major  W.),  Carroll  (Capt.  J.  H.),  Churchill  (Lieut.  J.  H.), 
DiMOND  (Capt.  L.),  Lloyd  (Lieut.  LI.),  Sorapure  (Capt.  V.  E.), 
and  Wilson  (Lieut.  R.  M.).  Trench  Fever  -a  Louse-borne 
Disease. — Trans.  Soc.  Trop.  Med.  Hyg.,  London,  xi,  no.  7,  June 
1918,  pp.  237-284.     [Received  10th  September  1918.] 

The  evidence  obtained  from  experimental  work  may  be  summarised 
as  follows  : — (1)  The  whole  blood  from  febrile  trench  fever  cases,  up 
to  the  51st  day  of  disease,  when  injected  intravenously,  is  capable 
of  reproducing  the  disease,  the  incubation  period  in  such  infections 
varying  greatly,  from  5  to  20  days  ;  (2)  the  virus  as  contained  in  the 
circulating  blood  is  destroyed  by  the  addition  of  distilled  water  in 
large  quantities  ;  (3)  the  bites  alone  of  infective  lice  do  not  produce 
trench  fever  ;  (4)  the  excreta  of  infective  hce  when  apphed  to  a 
broken  surface  of  skin  do  readily  produce  trench  fever,  the  incubation 
period  of  such  infections  being  remarkably  constant  and  averaging 
eight  days  ;  (5)  the  excreta  passed  by  lice  fed  on  trench  fever  patients 
are  not  infective  till  the  expiration  of  not  less  than  five  days  from  the 
beginning  of  the  feeding  on  trench  fever  blood,  thus  indicating  a 
development  cycle  in  the  louse  or  a  period  during  which  the  organism 
multiplies  ;  (6)  once  lice  are  infective,  they  remain  so  till  at  least 
the  23rd  day  from  the  date  of  their  infection  ;  (7)  the  virus  of  trench 
fever,  as  contained  in  infected  louse  excreta^  is  capable  of  withstanding 
drying  at  room  temperature,  exposure  to  sunlight,  keeping  for  not 
less  than  16  days,  and  heating  to  133°  F.  for  20  minutes  ;  (8)  a 
temperature  of  176°  F.  for  10  minutes  destroys  the  virus,  which  is 
therefore  not  a  spore-bearing  organism ;  (9)  the  bodies  of  infected 
lice  when  crushed  upon  the  broken  skin  are  capable  of  producing 
trench  fever,  the  period  at  which  hce  become  thus  infective  bjiitt^nffp" 
yet  determined  ;    (9a)  active  trench  fever  blood  equivaUnt  ,*.tDr  'the 
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content  of  11  lice  does  not  produce  trench  fever  when  rubbed  into 
the  broken  skin ;  (10)  infection  probably  does  not  take  place  by  the 
mouth  or  by  inhalation  ;  (11)  the  excreta  of  lice  are  not  normally 
capable  of  producing  trench  fever ;  (12)  hce  infected  with  trench  fever 
do  not  transmit  the  disease  to  their  offspring  ;  (13)  there  is  a  possibility 
of  some  attacks  of  trench  fever  being  afebrile  throughout ;  (14)  the 
percentage  of  individuals  naturally  immune  to  trench  fever  is  exceed- 
ingly small ;  (15)  old  age  is  no  bar  to  infection  ;  (16)  such  immunity 
as  results  from  an  attack  of  trench  fever  is  not  permanent,  and  may 
only  persist  for  so  long  as  the  individual  shows  evidence  of  the  disease  ; 
(17)  even  as  late  as  the  79th  day  of  disease  a  patient's  blood  may 
remain  infective,  and  be  capable  of  infecting  lice  fed  on  such  a  patient 
while  febrile  ;  (18)  the  different  varieties  of  trench  fever  result  from 
differences  in  the  persons  infected  rather  than  in  the  source  of  infection. 
Some  of  these  findings  may  be  modified  by  future  work,  as  the  number 
of  experiments  made  has  been  but  small. 

Since  trench  fever  is  conveyed  by  lice,  there  is  the  possibility  of 
its  being  carried  to  all  parts  of  the  world  where  conditions  favour 
the  spread  of  louse-borne  disease.  A  map  has  been  compiled  showing 
the  distributiou  throughout  the  world  of  the  three  louse-borne  diseases, 
typhus  exanthematicus,  relapsing  fever  and  trench  fever.  Strict 
accuracy  is  not  claimed,  however,  owing  to  the  scantiness  of  informa- 
tion from  the  less  civilised  parts  of  the  world,  and  to  doubt  concerning 
the  nature  of  certain  epidemics ;  and  further,  no  account  has  been 
taken  of  the  war  epidemics,  information  about  these  being  too 
fragmentary. 

Typhus  fever  is  now  very  rare  in  Western  Europe,  though  once 
common  and  still  lingering  in  endemic  form  in  parts  of  Ireland, 
Brittany  and  possibly  southern  Portugal.  It  occurs  frequently  in 
Austria,  especially  Galicia,  is  very  prevalent  throughout  Russia  and 
the  mainland  of  Asia  from  about  25°  N.  latitude,  and  before  the  War, 
was  often  met  with  in  Turkey.  In  Japan,  and  Asia  south  of  25° 
N.  latitude,  it  is  less  frequent,  being  apparently  absent  from  Central 
and  Southern  India,  the  East  Indies,  the  Malay  Peninsula,  and 
Australasia,  with  the  exception  of  Celebes.  In  Africa,  it  is  very 
prevalent  north  of  the  Sahara,  and  south  of  this,  it  is  epidemic  in  parts 
of  Cape  Colony.  It  has  occurred  as  localised  outbreaks  in  Canada 
and  the  United  States,  being  generally  traceable  to  Irish  immigrants, 
but  has  never  become  endemic  there.  In  Mexico  and  the  South 
American  Andes  it  flourishes  on  the  high  groimd  in  both  endemic 
and  epidemic  form,  and  has  been  recorded  from  the  greater  part  of 
South  America,  but  not  recently  in  Guiana  or  the  West  Indies. 

In  Europe  and  northern  Africa  the  distribution  of  recurrent  fever 
corresponds  exactly  to  that  of  typhus.  In  Asia  it  is  less  prevalent 
to  the  east  of  the  Obi  and  Ural  rivers  than  to  the  west  of  them,  while 
it  has  not  been  definitely  reported  from  Japan,  the  East  Indies,  Malay 
Peninsula  and  Australasia  (with  the  possible  exception  of  a  single 
death  in  W.  Australia).  It  has  been  reported  from  the  greater  part 
of  India,  and,  as  spasmodically  occurring,  over  the  greater  part  of 
North  America.  The  form  occurring  in  Central  and  South  America 
is  possibly  tick-borne,  as  is  also  that  occurring  in  Africa  south  of  the 
Sahara,  Ornithodorus  moubata  being  the  vector. 


227 

So  far  as  is  known,  trench  fever  has  been  reported  only  from  the 
War  zones  and  neighbouring  regions,  such  as  Flanders,  France  (from 
the  Vosges  to  the  sea),  the  ItaUan  front,  at  Salonika,  and,  to  a  small 
extent,  in  Mesopotamia.  It  has  not  been  reported  from  Egypt, 
Syria  or  East  Africa.  It  has  prevailed  in  Poland,  Galicia  and  the 
Bukovina. 

It  is  probable  that  lice  occur  in  every  inhabited  part  of  the  world, 
though  the  fact  cannot  be  definitely  asserted,  in  the  present  state  of 
our  knowledge,  but  they  are  undoubtedly  less  plentiful  in  hot  than 
in  cold  climates.  The  distribution  of  louse-borne  diseases,  therefore, 
by  no  means  corresponds  with  the  distribution  of  lice,  the  former 
being  peculiar  to  cold,  rather  than  to  hot  climates,  to  mountainous, 
rather  than  to  low-lying  countries,  and  prevailing  in  winter  rather 
than  in  summer.  They  appear  to  have  originated  in  the  Old  World 
and  to  have  been  carried  by  the  Spaniards  to  Mexico  and  Peru,  where 
they  have  become  endemic  on  the  high  ground.  In  Australasia,  the 
tropical  belt  seems  to  have  imposed  a  barrier  that  they  have  been 
unable  to  cross,  with  the  curious  exception  of  Celebes.  In  view  of 
these  facts,  the  introduction  of  louse-borne  disease  into  any  country 
should  be  carefully  guarded  against. 

Organised  prophylactic  measures  are  not  a  difficult  matter  in 
civilian  hfe,  but  such  is  not  the  case  among  armies,  where  the  important 
thing  is  to  remove  every  possible  source  of  re-infestation.  Lice  have 
a  proclivity  for  wandering,  and  are  able  to  exist,  without  feeding, 
for  a  week  at  ordinary  room  temperatures  and  longer  under  cooler 
conditions,  10  days  at  41°  F.  being  the  longest  recorded  period. 

The  disinfestation  of  troops  by  means  of  bathing  and  the  use  of 
ointment  (of  which  the  most  satisfactory  is  composed  of  crude, 
unwhizzed  naphthaline  from  the  coke  oven  4  parts,  and  soft  soap 
1  part)  and  that  of  their  clothing  (including  blankets  and  kits)  by 
means  of  heat  or  insecticides  are  measures  that  should  be  carried  out 
at  the  same  time  for  every  set  of  billets,  huts,  or  dug-outs. 

Taylor  (F.  H.).  Report  of  Entomological  Department. — Australian 
Inst.  Trop.  Med.,  Townsville,  Queensland,  Half-Yrhj.  Rept.  from 
1st  July  to  31st  December  1917,  15th  May  1918,  pp.  10-12. 
[Received  4th  September  1918.] 

The  mosquitos  collected  and  bred  out  during  the  malaria  survey 
in  Victoria  and  S.  Australia  furnish  additional  records  for  previously 
known  species,  especially  Anopheles  {Nyssorhynchus)  annuUpes,  Wlk. 

A  preliminary  hst  of  the  mosquitos  taken  at  Cairns  includes  : — • 
Anopheles  {Myzorhynchus)  barbirostris  var.  bancrofti,  Giles,  A.  {Nyssor- 
hynchus) annuUpes,  Wlk.,  Stegomyia  fasciata,  ¥.,  PseudosJcusea  similis, 
Theo. ,  Ochlerotatus  {Scutomyia)  notoscriptus,  Sbise,  Macleaya  tremula, 
Theo.,  Ochlerotatus  {Culiceha)  vigilax,  Skuse,  Culex  fatigans,  Wied., 
C.  sifiens,  Wied.,  Mansonia  {Taeniorhynchus)  uniformis,  Theo.,  Finlaya 
poicilia,  Theo.,  Skuseafunerea,  Theo.,  S.  uniformis,  Theo.,  Uranotaenia 
(5  spp.),  Lophocer atomy ia  sp.  and  Hodgesia  (2  spp.),  the  last  two 
genera  having  only  recently  been  discovered  on  the  mainland  of 
Australia,  though  known  from  Africa,  Malaya  and  Borneo,  one  species 
of  Hodgesia  having  also  been  described  from  Papua. 

A  Hst  of  Australian  Tabanids  is  given,  for  one  of  which,  Pelecorhynchus 
mirabilis.  Tayl.,  a  new  genus  may  be  required.     Other  species  are 
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Dwtomineura  vioJacea,  Macq.,  and  Sihi'ns  tnontawis,  Ric,  from  South 
Queensland,  the  former  having  previously  been  known  only  from  the 
Cairns  hinterland. 

CocKERELL  (T.  D.  A.).  New  Species  of  North  American  Fossil  Beetles, 
Cockroaches,  and  Tsetse  Flies. —  Proc.  U.S.  Nat.  Musewn, 
Washington,  B.C.,  liv,  no.  2237,  1918,  pp.  301-311,  2  plates,  5  figs. 

Up  to  the  present  time  17  species  and  4  recognisable  varieties  of 
tsetse-flies  are  known  from  Africa.  The  only  exception  to  the  rule 
that  these  flies  are  peculiar  to  the  African  continent  is  Glossina 
tachinoides,  which  has  been  found  in  southern  Arabia. 

In  1892  and  1907  specimens  of  a  fossil  tsetse-fly  from  the  Miocene 
shales  were  found  in  Colorado  and  described  as  a  new  genus  and 
species,  Paloestrns  oligocemis,  though  this  is  now  recognised  as  a  true 
Glossina.  This  discovery  gave  rise  to  the  theory  that  the  disappearance 
of  so  many  large  mammals  formerly  inhabiting  America  may  have  been 
due  to  the  prevalence  of  a  tsetse-fly,  carrying  disease-producing  organ- 
isms. Other  specimens,  representing  additional  species,  that  have 
subsequently  been  discovered  at  the  same  place  are  : — G.  osborni, 
G.  veterna,  and  G.  arynati'pes.  Of  these  fossil  species  G.  {Paloestrus) 
oligocena  is  the  largest,  the  wings  being  16  mm.  long.  Whether 
Glossina  originated  in  the  eastern  or  western  hemisphere  is  doubtful, 
since  there  are  no  closely  related  genera  known,  and  no  true  Muscids 
have  been  found  in  the  Colorado  Miocene  shales. 

Derivaux  (R.  C).  The  Relation  of  the  Railroads  in  the  South  to  the 
Problem  of  Malaria  and  its  Control. — U.  S.  Public  Health  Repts., 
Washington,  B.C.,  xxxiii,  no.  31,  2nd  August  1918,  pp.  1267-1271. 

Public  works,  and  more  especially  railroad  construction  operations, 
have  long  been  notorious  for  their  incidental  contributions  to  malarial 
problems,  by  creating  conditions  favouring  the  development  of 
Anopheline  mosquitos.  Among  such  conditions  are  : — Badly  located 
and  undrained  borrow-pits,  sometimes  traversing  thickly  settled 
communities ;  right-of-way  ditches,  improperly  cut  and  without 
outlets  ;  improperly  placed  culverts  and  crossings  installed  with  the 
idea  of  saving  in  pipes  or  masonry,  preventing  the  flow  of  normal 
and  storm  waters,  or  even  interfering  with  a  whole  system  of  natural 
drainage ;  inadequate  provision  for  drainage  behind  or  through 
embanlcments ;  installation  of  leaky  water-towers,  or  failure  of 
provision  to  carry  off  their  overflow. 

Railroad  construction  is  also  responsible  for  the  dissemination  of 
infection  through  laboiu?  gangs,  which,  often  badly  infected,  are 
moved  from  place  to  place  and  housed  in  cars  permitting  the 
unrestricted  access  of  mosquitos. 

Much  can  be  done  towards  the  solution  of  this  great  problem  by 
gradually  improving  existing  conditions,  and  by  doing  everything 
possible  to  prevent  their  occurrence  in  connection  with  new  works. 

Work  undertaken  by  railroads  in  dealing  with  the  malaria  problem 
naturally  falls  into  two  groups,  that  of  the  engineering  departments 
and  that  of  the  medical  and  sanitary  ones.  In  the  former  group 
is  included  the  correction  of  old  construction  conditions  such  as  : — ■ 
Drainage  or  filling  of  borrow-pits  and  low  areas. where) practicable ; 


229 

proper  provisions  for  drainage  (in  a  sanitary  sense)  behind  embankments 
etc.  ;  the  replacing  of  culverts  to  true  gradient,  where  necessary  ; 
drainage  or  other  provision  for  disposal  of  overflow  waters  at  tanks 
and  towers  ;  clearing  of  weeds  and  refuse  at  regular  intervals  from 
right-of-way  ditches  (supplemented  by  oihng  if  necessary)  especially 
in,  and  adjacent  to,  settlements ;  and  also  the  consideration  of 
sanitary  features  in  connection  with  new  construction  works. 

Work  of  the  medical  and  sanitary  departments  should  include : — ■ 
The  encouragement  of,  and  participation  in,  intensive  mosquito- 
control  campaigns  in  the  communities  through  which  railroads  pass  ; 
careful  and  thorough  treatment  of  actual  cases  of  malaria  among 
employees,  so  as  to  prevent  the  development  of  chronic  cases  and 
relapses  as  far  as  possible  ;  statistical  observations  through  morbidity 
reports,  furnishing  data  indispensable  for  accurate  guidance  in  the 
estabhshment  of  prophylactic  measures ;  systematic  educational 
work ;  prevention  of  malaria  among  transfer  gangs  by  the  use  of 
screens  for  the  windoAvs,  doors  and  other  apertures  of  their  sleeping 
cars,  supplemented,  if  necessary,  by  the  use  of  prophylactic  quinine  ; 
the  thorough  treatment  of  active  cases  of  malaria  before  returning 
them  to  their  units  ;  the  intensive  control  of  mosquito  production 
in  communities  of  shop  mechanics,  repair  men  and  car  builders. 

Good  results  have  been  obtained  by  the  use  of  such  measures  in 
the  case  of  the  Rome-Solomona  Railway  in  Italy,  and  of  the  St.  Louis 
and  South-western  Raihoad,  preventive  work  on  the  latter  resulting, 
in  1917,  in  the  reduction  of  malaria  cases  by  59*4  per  cent. 


Sergent  (Edm.)  &  Sergent  (Et.).      Sur  le  Paludisme  des  Oiseaux  da 

au  Plasmodium  relictum  (vel  proteosoma).  [Malaria  of  Birds  due 
to  Plasmodiwn  relictum  vel  proteosoma.] — Ann.  Inst.  Pasteur, 
Paris,  xxxii,  no.  8,  August  1918,  pp.  382-388,  2  figs. 

The  experimental  inoculation  of  birds  with  Plasmodium  relictum, 
either  by  the  bites  of  infected  Culicines  or  by  intraperitoneal  inoculation 
with  the  blood  of  an  infected  bird,  has  shown  that  the  infection  is 
practically  the  same  in  both  cases,  the  incubation  period  lasting  for 
from  3  to  10  days,  and  the  resulting  mortality  being  GTS  per  cent 
[see  this  Review,  Ser.  B,  vi,  p.  140].  In  fatal  cases  the  spleen  was 
found  to  be  enormously  enlarged  and  blackened,  the  same  being  the 
case  in  individuals  exhibiting  relative  immunity. 

The  mosquitos  in  which  the  complete  evolution  of  P.  relictum  can 
take  place  are : — Culex  sergenti,  Theo.,  Theobaldia  longiareolata, 
Mcq.  {sjMthi'palpis,  Bond.)  and  Acartomyiu  mariae,  Serg.  &  Theo.,  all 
being  species  the  larvae  of  which  can  live  only  in  salt  water  in  excava- 
tions on  the  clii^s  of  the  Mediterranean  coast.  The  incubation  period 
of  the  infection  transmitted  by  the  bite  of  Acartomyia  mariae  is  11 
days  instead  of  3  or  4  days.  Culex  pipiens  retains  the  power  of  trans- 
mitting infection  for  5  months  at  a  temperature  of  from  46°-77°  F., 
and  immunity  is  never  acquired  by  this  species. 

A  trypanosome  is  also  described,  but  not  named,  from  the  blood 
of  a  canary  {Serinus  canarius).  The  sparrow  {Passer  domesticus)  in 
two  cases  out  of  several  hundreds  was  also  found  to  be  infested  with 
this  trvpanosome. 
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Caffrey  (D.  J.).  Notes  on  the  Poisonous  Urticating  Spines  of 
Hemiletica  oliviae  Larvae. — Jl.  Econ.  Eniom.,  Concord,  N.H.,  xi, 
no.  4,  August  1918,  pp.  363-367. 

The  urticating  spines  borne  by  the  larvae  of  Hemileuca  oliviae 
(New  Mexico  range  caterpillar)  are  first  developed  during  the  second 
instar,  but  during  the  fourth  and  succeeding  instars  their  presence 
is  so  noticeable  that  it  is  impossible  for  a  susceptible  person  to  come 
in  contact  with  them  without  serious  injury.  The  same  is  true  of  the 
pupae  and  cocoons,  the  spines  of  the  last-moulted  larval  skin  being 
incorporated  during  the  process  of  pupation.  The  effect  of  the 
poisonous  agent  contained  in  these  spines  appears  to  be  cumulative, 
second  year  workers  on  H.  oliviae  suffering  far  more  severely  than  those 
to  whom  the  work  is  new.  The  same  phenomenon  has  been  found 
to  occur  in  the  case  of  the  brown-tail  moth,  Nygmia  fhaeorrlioea 
{Euproctis  chrysorrhoea).  The  injury  may  be  internal  or  external, 
the  latter  varying  in  severity  according  to  the  part  of  the  body 
affected,  and  even  leading  to  partial  disability  for  short  periods. 
Internal  injury,  which  is  much  more  severe  in  nature,  may  result, 
in  advanced  cases,  in  typical  bronchial  or  asthmatic  symptoms,  or 
other  disorders  of  the  respiratory  tract. 

The  ill-effects  of  these  spines  on  the  tender  mouths  of  grazing  cattle 
are  such  as  to  cause  these  animals  to  avoid  all  grass  in  the  vicinity 
of  the  larvae  of  H.  oliviae,  this  fact  being  an  important  item  in  the 
total  loss  occasioned  by  the  pest. 

The  larvae  of  the  closely  allied  New  Mexican  species,  H.  nevadensis, 
Stretch,  feeding  on  willow,  and  a  species  that  is  perhaps  a  variety 
of  H.  maia,  Busck,  feeding  on  scrub-oak,  have  the  same  poisonous 
properties  as  those  of  H.  oliviae. 


KouBAUD  (E.).  Recherches  sur  la  Transmission  du  Paludisme  par  les 
Anopheles  francais  de  Regions  non  palustres  (Yonne  et  Region 
parisienne).  [Investigations  into  the  Transmission  of  Malaria  by 
Anopheles  in  the  non-malarial  Regions  of  France  (Yonne  and  the 
Paris  District).]. — -Ann.  Inst.  Pasteur,  Paris,  xxxii,  no.  9, 
September  1918,  pp.  430-462,  2  figs. 

The  occurrence  of  Anophelines  throughout  the  whole  of  the  Paris 
district  is  a  well-established  fact ;  the  chance  capture,  on  several 
occasions,  of  individuals  of  Anopheles  macidipennis  in  and  about 
Paris  proves  the  latent  existence  of  the  vector  of  malaria  in  the  very 
heart  of  France.  The  occurrence  of  large  numbers  of  Anophelines, 
in  the  absence  of  any  malarial  epidemic,  has  been  noticed  in  various 
parts  of  Europe,  but  the  real  causes  of  the  discrepancy  between  the 
geographical  distribution  of  hosts  and  parasites  are  not  known.  This 
might  be  explained  by  the  fact  of  non-introduction  of  the  virus,  but 
it  is  difficult  to  sustain  this  theory  in  France  where  the  germs  of 
infection  are  liable  to  be  brought  at  any  moment  into  contact  with 
existing  Anophelines  by  malaria-carriers  from  the  Colonies  or  elsewhere. 
A  more  likely  hypothesis  advanced  by  several  authors  is  that  of  the 
existence  of  races  of  Anophelines  resistant  to  malarial  infection. 
Hopes  have  even  been  raised  of  an  artificial  distribution  of  such 
races  in  malarial  regions  as  a  prophylactic  measure.     In  the  present 
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circumstances,  when  trooops  that  include  many  malaria-carriers  are 
being  constantly  brought  into  France,  it  has  been  thought  well  to 
study  the  value  of  these  theories  regarding  the  immunity  of  races  of 
Anophelines.  The  author,  by  means  of  experiments  which  are  here 
detailed,  has  demonstrated  the  receptivity  of  Anophelines  in  the  Paris 
district  to  the  two  forms  of  tertian  malaria  ;  infection  has  been  pro- 
duced by  Plasmodium  vivax  in  9  individuals  of  A.  maculipennis  out  of 
23,  and  by  P.  praecox  in  8  out  of  15.  Further  experiments  have  proved 
that  these  Anophelines  are  capable  of  transmitting  the  infection  they 
have  received.  It  is  therefore  obvious  that  the  absence  of  malarial 
infection  in  the  region  studied  is  not  due  to  immunity  of  the  mosquitos 
occurring  there. 

The  author's  observations  have  led  to  certain  deductions  concerning 
the  sexual  development  of  malarial  organisms  of  the  tertian  type. 
The  varied  conditions  of  humidity  and  temperature  in  which  his 
experiments  have  been  conducted  show  that  the  infection  of  mosquitos 
is  not  influenced  by  exterior  circumstances  if  the  temperature  necessary 
to  the  development  of  the  forms  is  maintained.  The  infection  con- 
tracted by  the  mosquitos  has  been  no  more  intense  in  moist  than  in 
dry  air.  While  dryness  in  the  air  is  directly  harmful  to  AnopheUnes 
and  does  not  admit  of  their  prolonged  existence,  the  sporocystic 
development  of  the  parasites  continues  unimpaired.  The  action 
of  temperature  is  apparent  in  the  rapid  development  of  the  parasites. 
The  only  conditions  that  seem  to  influence  development  in  the  mosquito 
depend  upon  the  state  of  the  parasites  in  the  blood  of  the  malaria 
patient.  Certain  gamete-carriers  are  infective  to  mosquitos,  others 
are  not ;  and  while  there  is  no  exact  explanation  of  this,  it  apparently 
depends  upon  the  age  and  sex  of  the  gametes.  When  a  malarial 
subject  harbours  gametes  capable  of  sexual  development,  it  may  be 
said  that  all  healthy  Anophelines  that  draw  blood  from  that  source 
contract  infection.  This  is  borne  out  by  the  author's  experiments. 
In  one  case  of  malignant  tertian  malaria,  none  of  the  five  mosquitos 
fed  upon  the  patient  became  infected.  It  was  found  impossible  to 
discover  the  existence  of  male  crescent  forms  among  the  numerous 
female  crescents  in  the  blood  of  this  patient.  It  may  be  admitted 
therefore  that  the  elimination  of  one  sex  of  the  gametes,  if  it  could 
be  obtained  by  suitable  treatment,  would  render  great  service  in 
prophylaxis  in  the  absence  of  a  more  effective  cure.  According  to 
Ziemann,  male  crescents  can  easily  be  destroyed  by  quinine,  to  which 
the  female  crescents  are  resistant.  This  theory  has  not,  however, 
met  with  universal  acceptance. 

The  infection  obtained  in  the  Parisian  Anophelines  has  in  general 
been  more  intense  with  P.  praecox  than  with  P.  vivax.  All  infections 
with  the  latter  have  been  weak  ;  with  the  former,  infection  of  the 
mosquito  has  been  severe,  the  salivary  glands  being  overcharged  with 
sporozoites.  The  study  of  the  sexual  evolution  of  P.  vivax  and 
P.  praecox  affords  valuable  evidence  in  support  of  the  question  of  the 
specific  difference  of  these  forms.  While  in  human  blood  the  epidemio- 
logic succession  of  the  two  tertian  forms  has  been  so  striking  as  to 
lead  many  authors  to  regard  them  as  two  varieties  of  the  same  parasite, 
in  the  mosquito,  on  the  contrary,  the  cycle  of  each  form  exhibits  a 
constant  individuality,  both  in  morphological  and  physiological 
characters.     The  characteristics  of  the  living  young  zygotes  of  the 
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two  tertian  foriiLS  are  easily  differentiated.  The  physiological  dif- 
ferences are  also  described  and  the  cycle  of  development  of  the  two 
forms  contrasted.  At  a  constant  temperature  of  77°  F.  the  author 
has  obtained  the  complete  development  of  P.  vivax  in  11  days,  while 
the  parasite  of  the  mahgnant  tertian  form  required  a  minimum  of  14 
days.  The  constant  differences  in  these  sexual  cycles,  which  have  been 
observed  by  various  authors,  do  not  support  the  theory  of  the  specific 
identity  of  the  two  parasites  [see  this  Review.  Ser.  B,  vi,  p.  205]. 
Considered  together  with  the  morphological  differences  referred  to 
above,  they  afford,  on  the  contrary,  a  weighty  argument  in  favour 
of  the  view  that  Plasmodium  vivax  and  P.  fraecox  are  distinct  species. 

The  following  explanation  is  offered  of  the  seasonal  and  geographic 
differentiation  of  the  two  tertian  parasites,  based  upon  the  duration 
of  the  sexual  cycle.  It  is  known  that  in  temperate  climates  where 
the  two  organisms  co-exist,  it  is  P.  vivax  that  appears  first  in  the  spring 
attacks  of  fever,  while  P.  praecox  is  dominant  in  the  summer  and 
autumn.  Recent  observations  made  in  regard  to  the  Balkan  army 
have  confirmed  this  periodicity  [see  this  Review,  Ser.  B,  v,  p.  98]. 
The  earlier  appearance  of  P.  vivax  is  recognised  as  a  direct  consequence 
of  its  more  rapid  development  in  the  Anopheline.  At  that  season 
the  sporozoites  of  P.  vivax  are  largely  infecting  the  salivary  glands  of 
the  Anophelines  and  it  is  therefore  the  benign  tertian  form  that  appears. 
The  early  activity  of  P.  vivax  is  followed  by  a  premature  invasion  of 
human  habitations  ;  it  is  therefore  easily  understood  how  P.  vivax 
is  earUer  discovered  in  the  blood.  When  P.  praecox,  having  completed 
its  sporogonic  development,  begins  to  be  disseminated  by  the 
Anophehnes,  it  finds  its  human  victims  already  infected  to  a  great 
extent  by  the  parasite  of  benign  tertian  malaria.  In  the  majority 
of  cases  it  is  therefore  a  mixed  infection  that  is  produced,  but  owing 
to  the  previous  invasion  of  the  human  blood  by  asexual  generations 
of  P.  vivax,  it  may  be  assumed  that  the  presence  of  P.  praecox  passes 
for  a  time  unnoticed.  It  is  only  later  in  the  summer  and  autumn 
that,  owing  to  their  increased  virulence  and  perhaps  to  many  re- 
infections, the  asexual  generations  of  P.  praecox  take  up  the  dominant 
role  and  mask  the  primary  infection.  The  final  re-appearance  of 
P.  vivax  in  the  winter,  in  the  case  of  secondary  malaria,  is  doubtless 
a  result  of  the  reverse  phenomenon,  P.  vivax  reappearing  in  patients 
attacked  by  a  mixed  infection  when  P.  praecox  has  spent  its  first 
violence.  This  preponderance  of  P.  vivax  over  P.  praecox,  owing  to 
its  more  rapid  development,  explains  the  almost  exclusive  occurrence 
of  the  benign  tertian  form  in  temperate  countries  where  malaria  is 
not  intense,  such  as  France.  The  locally-acquired  malignant  tertian 
form  is  so  rare  in  France  that  the  question  of  its  possible  transmission 
by  the  Anophelines  found  in  the  country  has  been  disputed  by  various 
authors. 

While  it  may  be  assumed  that  the  temperature  conditions  in  France 
in  summer  and  early  autumn  are  perfectly  compatible  with  the  develop- 
ment of  P.  praecox,  and  while  this  theory  is  confirmed  by  observations 
on  cases  of  malignant  tertian  malaria,  it  is  nevertheless  obvious 
that  some  factor  must  exist  that  limits  the  extension  of  that  parasite  in 
France.  The  explanation  of  this  seems  to  be  the  competition  of 
P.  vivax,  with  its  more  rapid  development,  which  masks  and  counteracts 
the  asexual  generations  of  P.  praecox  in  a  manner  disadvantageous 
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to  the  establishment  of  the  endemicity  of  the  maUgnant  tertian  form. 
Another  factor  to  be  considered  is  the  small  number  of  Anophelines 
occurring  in  the  regions  where  malaria  is  not  intense.  In  hotter 
climates,  on  the  contrary,  the  higher  exterior  temperature  accelerates 
the  sporogonic  cycle  of  the  two  forms,  tending  to  reduce  the  differences 
in  duration  of  the  cycles,  and  equilibrium  is  thus  rapidly  re-estabhshed 
to  the  benefit  of  the  more  virulent  form.  The  author  is  therefore  led 
to  a  similar  conclusion  to  that  of  Lagriffoul  and  Picard  [see  this  Review, 
Ser.  B,  vi,  pp.  70  &  105],  who  ascribe  the  preponderating  influence  to 
climatic  action,  but  in  a  more  complex  and  less  direct  manner,  the 
■•action  of  temperature  alone  being  recognised  as  insufficient  to  explain 
the  facts.  The  physiological  competition  of  the  two  forms  in  the  human 
system  must  also  be  considered  as  an  important  factor. 

In  discussing  the  mixed  infection  of  Anophelines  with  the  two 
tertian  forms,  the  author  records  an  experiment  proving  that  an 
Anopheline  already  infected  by  one  of  the  two  forms  can  simultaneously 
contract  an  infection  of  the  other  form.  It  may  be  presumed  therefore 
that  the  sporozoites  of  the  two  tertian  tj^es  can  co-exist  in  the  glands 
of  the  same  mosquito,  which  can  thus  in  one  bite  confer  a  mixed 
infection.  If  the  specific  unity  of  the  two  forms  be  admitted,  this 
experiment  proves  also  that  a  first  malarial  infection  does  not  confer 
immunity  upon  the  mosquito.  This  fact  had  previously  been 
estabhshed  by  Sergent  with  regard  to  malaria  in  birds.  The  theory 
'Of  acquired  immunity  cannot  therefore  be  taken  as  explaining  the 
•existence  of  races  of  Anophelines  resistant  to  malaria,  as  some  authors 
have  suggested. 

The  question  of  the  duration  of  infectivity  in  the  salivary  glands 
of  the  mosquito  has  received  but  little  attention.  It  has  been  found 
in  the  case  of  birds  that  infection  can  be  carried  to  more  than  one 
canary  by  successive  attacks  of  the  same  Culicine.  The  existence 
has  also  been  proved  of  old  sporozoites,  dating  back  to  an  infection 
'Of  one  or  two  months  previously,  in  Culicines  in  a  state  of  hibernation. 
This  leads  to  the  supposition  that  the  sporozoites  may  be  maintained 
throughout  hibernation  in  the  sahvary  glands  of  mosquitos.  Most 
.authors  who  have  dealt  with  the  epidemiology  of  malaria  in  Europe 
are  of  opinion,  however,  that  the  winter  preservation  of  malaria  parasites 
is  due  not  to  Anophelines  but  to  man  [see  this  Review,  Ser.  B,  vi, 
p.  5].  The  absence  of  infection  in  Anophelines  during  the  winter  seems 
due  primarily  to  the  arrested  development  of  the  zygotes  under  the 
influence  of  cold  [see  this  Review,  Ser.  B,  v.  p.  183].  But  the  observa- 
tions of  Mitzmain  throw  no  hght  on  the  fate  of  the  sporozoites  that 
have  been  formed  and  have  reached  the  salivary  glands  of  the  mosquito 
before  the  winter.  Anophelines  infected  in  October  by  the  author 
•and  kept  without  other  food  than  water  until  March  or  April  have 
no  longer  any  trace  of  infection.  Experiments  conducted  by  the  author 
lead  to  the  conclusion  that  not  only  do  the  salivary  glands  discharge 
the  majority  of  their  sporozoites  in  the  course  of  a  few  punctures, 
but  that  any  sporozoites  that  have  not  been  ejected  degenerate 
gradually  in  the  tissue  of  the  glands  or  in  the  salivary  medium  and 
become  incapable  of  transmitting  malaria.  The  same  conclusion 
has  been  reached  in  the  case  of  the  disappearance  of  the  virulence  of 
P.  relictum  of  birds  in  CuUcines  after  several  months'  hibernation 
(see  this  Review,  Ser.  B,  vi,  p.  139].     It  is  evident  from  these  facts 
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that  the  salivary  medium  of  the  mosquito  cannot  be  regarded  as  the 
true  hibernating  medium  of  malarial  sporozoites,  which  may  remain 
for  months  in  the  salivary  glands  without  being  ejected  because 
no  meal  of  blood  is  taken.  The  role  of  winter  host  of  the  malarial 
parasite  devolves  upon  man. 

This  paper  concludes  with  a  discussion  on  the  subject  of  the  presence 
of  Anophelines  without  malaria  and  the  danger  of  the  spread  of  malaria, 
in  France.  Experience  has  justified,  in  principle,  the  fears  expressed 
by  several  writers  of  the  spread  of  malaria  in  France  as  a  consequence 
of  the  War.  Isolated  cases  of  infection  and  even  slight  epidemics  of 
locally-acquired  malaria  have  been  notified  from  various  parts  of 
France  ;  generally  the  infection  was  due  to  P.  vivax,  but  in  some 
cases  P.  fraecox  was  equally  the  cause.  There  is  therefore  some  ground 
for  the  fear  that  the  tropical  tertian  form  may  become  established  in 
France.  The  author  does  not  think  such  a  contingency  likely  to 
occur.  He  points  out  that  the  three  factors  necessary  for  the  dis- 
semination of  the  disease,  namely,  man,  the  virus  and  the  Anopheline 
carrier,  are  not  in  themselves  sufficient  to  give  rise  to  endemicity  ; 
a  further  necessary  condition  is  the  establishment  of  frequent  and 
continuous  relations  between  man  who  is  the  reservoir  of  the  virus 
and  the  local  Anophelines.  Temporary  or  exceptional  relations 
between  the  two  hosts  break  the  continuity  of  the  cycle  and  tend 
to  suspend  the  endemicity,  which  can  only  be  established  when  the 
mosquitos  become  domesticated  and  appear  constantly  in  human 
habitations.  The  author  points  out  the  analogy  of  these  conditions, 
with  those  he  has  described  as  essential  for  the  endemicity  of  human 
trypanosomiasis  in  Africa  ;  sleeping  sickness  is  not  rife  wherever 
Glossina  palpalis  and  possible  carriers  of  trypanosomes  occur  ;  the 
endemicity  is  established  preferably  where  tsetse-flies  live  permanently 
at  the  exclusive  expense  of  man  in  the  absence  or  scarcity  of  other 
hosts  capable  of  furnishing  their  nourishment. 

The  conditions  producing  such  close  relations  between  man  and 
Anophehnes  in  France  are  as  yet  but  little  understood.  Attention 
has  previously  been  drawn  to  the  scarcity  of  A.  maculi'pennis  in  the 
houses  around  Paris  and  in  the  valley  of  the  Essonne,  a  region  where 
malaria  is  absent,  in  contrast  to  their  relative  abundance  in  the  houses 
of  the  villages  and  boroughs  of  Vendee,  where  endemic  malaria  is 
rife.  The  fact  is  that  in  the  French  chmate  the  local  Anophelines 
are  not  markedly  blood-suckers ;  this  is  important,  since  it 
furnishes  a  logical  explanation  of  the  much-discussed  problem  of 
their  presence  in  the  absence  of  malaria.  The  author  is  decidedly 
not  of  the  opinion,  expressed  by  some  writers,  that  in  non-malarial 
regions  the  Anophehnes  have  lost  the  habit  of  biting  man.  Observa- 
tions have  led  him  to  the  conclusion  that  A.  maadipennis,  and  doubtless 
A.  bifurcat'us  also,  do  not  take  chance  flights  even  at  a  short  distance 
from  their  breeding-places  for  the  purpose  of  finding  nourishment 
in  houses,  but  that  they  have  definite  and  constant  zones  of  flight,, 
within  which  they  travel  in  search  of  any  suitable  source  of  nourish- 
ment, whilst  outside  these  zones  their  attacks  are  not  to  be  feared.. 
The  extent  of  these  zones  of  flight  varies  according  to  exterior  conditions 
and  the  facihties  for  obtaining  meals  of  blood.  The  same  observations 
have  been  made  in  the  case  of  the  Anophelines  of  the  Panama  Canal; 
Zone.     The  ideal  conditions  for  intimate  relations  between  man  and 
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mosquitos  in  France  seem  to  be  the  existence  of  low,  isolated  habita- 
tions built  at  ground  level  in  the  midst  of  a  moist  wooded  or  swampy 
zone.  Such  conditions  of  Ufe,  which  are  primitive,  have  become 
exceptional  in  France,  but  have  been  renewed  during  the  war  by  the 
estabhshment  of  camps  and  more  or  less  permanent  buildings  within 
the  zone  of  flight  of  mosquitos.  In  this  way  there  have  arisen,  and 
will  still  arise  under  the  influence  of  a  fresh  introduction  of  the  virus, 
small  foci  of  locally  acquired  malaria.  This  invasion  by  man  of  the 
zones  of  flight  of  Anophelines  will  cease  with  the  War,  and  then 
these  temporary  centres  of  endemic  malaria  will  automatically  become 
extinct. 

It  is  obvious  from  the  foregoing  that  the  presence  of  Anophelines 
without  malaria  in  France  is  explained  by  the  organisation  of  human 
settlements  outside  the  zones  of  flight  of  Anophelines,  and  it  is  equally 
clear  that  malaria  can  be  controlled,  at  least  in  temperate  chmates,  by 
the  simple  precautions  necessary  for  the  prevention  of  continued 
intimacy  of  hfe  between  man  and  Anophehnes,  without  attempting 
the  complete  destruction  of  the  latter.  Further  knowledge  of  the 
biology  of  Anophelines  will  be  necessary  in  order  to  reach  a  definite 
understanding  of  the  conditions  capable  of  encouraging  or  suspending 
the  relations  between  mosquitos  and  man. 

Abridged  Report  of  the  Chief  Veterinary  Surgeon  for  the  Year  1917. — 

Rhodesia    Agric.     Jl.,    Salisbury,     xv,   no.     4,     August     1918, 
pp.  339-343. 

Thirteen  fresh  outbreaks  of  African  coast  fever  were  reported 
during  the  year.  It  is  realised  that  without  ticks  there  would  be  no 
coast  fever,  but  under  local  conditions  the  complete  eradication  of 
ticks  is  considered  impossible,  though  the  complete  elimination  of 
infection  is  possible.  If  every  area  carrying  infected  ticks  could  be 
accurately  defined  the  disease  could  be  eradicated  within  two  years 
by  present  methods.  In  the  majority  of  cases,  however,  the  disease 
has  been  in  existence  for  several  months  before  it  is  brought  to  notice 
and  meantime  infection  has  been  disseminated,  which  is  not  manifest 
for  another  extended  period,  and  so  the  disease  is  always  ahead  of  the 
control.  To  remedy  this  state  of  affairs  universal  compulsory  dipping 
of  cattle  throughout  the  Territory  has  been  proposed.  Whilst  the 
value  of  this  method  is  fully  appreciated,  it  is  stated  that  weekly 
dipping,  however  efficiently  practised,  will  neither  eradicate  coast 
fever  nor  prevent  its  spread.  While  dipping  reduces  the  number  of 
ticks,  it  also  serves  to  mask  the  disease  for  an  indefinite  period,  with 
the  result  that  recrudescences  occur  where  the  disease  was  regarded 
as  stamped  out  and  fresh  outbreaks  occur  on  previously  clean  areas. 

Hirst  (S.).  On  Four  New  Species  of  the  Genus  Demodex,  Owen.— 
Ann.  Mag.  Nat.  Hist.,  London,  (9)  ii,  no.  8,  August  1918, 
pp.  145-146. 

The  four  new  species  dealt  with  are  : — Demodex  soricinus,  sp.  n., 
from  Sorex  vulgaris  ;  D.  apodemi,  sp.  n. ,  and  D.  longior,  sp.  n. ,  from 
Apodemus  sylvaticus  ;  and  D.  nanus,  sp.  n.,  from  Rattus  rattus  (black 
rat). 
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Reports  and  Papers  on  Malaria  contracted  in   England  in  1917.— 

Repts.  to  Local  Govt.  Bd.   on  Public  Health   <&   Med.    Subjects, 
London,  New  Series  no.  119,  1918,  85  pp.,  6  plates,  1  map. 

The  papers  contained  in  this  report  deal  with  mihtary,  naval  and 
<?ivil  cases  of  malaria  contracted  in  England  in  1917  ;  practical  points 
in  the  study  of  malaria  and  its  diagnosis,  treatment,  and  prevention, 
including  mosquito  control  measures,  which  are  fully  described ; 
Enghsh  mosquitos,  by  A.  J.  Grove  ;  tables  showing  recorded  observa- 
tions of  Anophelines  in  England  ;  reports  on  the  mosquito  surveys 
of  various  districts  ;  and  a  map  showing  the  localities  in  which 
Anopheline  mosquitos  have  been  recorded  in  England  and  Wales, 
which  has  already  been  noticed  [see  this  Review,  Ser.  B,  vi,  p.  175]. 

The    Etiology  of   Trench  Fever.— 5riY.  Med.  Jl,  London,  no.  3005, 
3rd  August  1918,  p.  120. 

A  commission  under  Major  R.  P.  Strong  appointed  by  the  American 
Red  Cross  Research  Conmiittee  reports  the  following  further  results 
of  experiments  on  the  transmission  of  trench  fever  : — (1)  The  disease 
is  caused  by  a  filterable  virus.  (2)  It  can  be  conveyed  by  the  bites 
of  the  louse  alone,  as  well  as  by  other  means.  (3)  Infection  appears 
to  be  conveyed  by  such  bites  for  at  least  twelve  days  after  the  louse 
has  ceased  to  feed  on  a  patient  with  trench  fever.  (4)  The  virus 
is  present  in  the  urine,  and  the  disease  can  be  transmitted  experimen- 
tally by  inoculation  with  urinary  sediment  on  a  scarified  area  of  the 
skin.  (5)  Similar  results  have  been  obtained  with  the  sputum  and 
saUva. 


Hunter  (Col.  W.).     New  Methods  of  Disinfection  for  the  Prevention 
and  Arrest  of  Lice-borne  Diseases  (Typhus,  Relapsing,  and  Trench 

Fevers). —Brit.  Med.  Jl,  London,  no.  3008,   24th  August  1918, 
pp.  198-201,  3  figs. 

This  is  an  account  of  the  methods  devised  by  the  British  Mihtary 
Sanitary  Mission  sent  to  Serbia  in  1915,  in  their  attempt  to  deal  with 
the  appalhng  conditions  there,  due  to  typhus  and  relapsing  fever. 
The  urgent  need  was  for  extended  measures,  of  disinfection  on  a 
large  scale  against  body  vermin,  and  these  were  made  possible  by  the 
use  of  a  railway-van  disinfector  devised  to  effect  the  disinfection  of 
troops  in  large  numbers. 

The  disinfector,  which  was  made  from  a  steel  van  and  a  small,  old 
railway  engine  for  the  combined  purpose  of  locomotion  and  production 
of  steam,  is  described.  Clothes  placed  in  this  apparatus,  at  the  end 
of  an  hour,  were  found  to  be  full  of  steam  at  a  temperature  of  212°  F. 
to  220°  F.,  which  rapidly  evaporated  on  the  clothes  being  shaken  in 
the  air,  leaving  them  dry  in  a  minute  or  two. 

Such  a  disinfector  with  a  double  van  is  capable  of  disinfecting  500 
kits  with  1,000  blankets  and  500  overcoats  every  two  hours,  or  10,000 
kits  and  overcoats  and  20,000  blankets  every  four  days. 
|.  The  important  factors  in  this  process  are  :  (1)  The  disinfecting 
power  of  steam  in  continuous  motion  at  ordinary  atmospheric  pressure  ; 
such  steam  is  the  simplest  and  most  potent  disinfectant.     (2)  The 
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great  force  under  which  the  steam  is  driven  into  the  van  enables  it 
to  penetrate  even  the  largest  bundles  of  clothes.  (3)  The  great  volume 
of  steam  available  from  the  boiler  of  even  a  small  engine. 

Another  important  factor  is  the  possible  action  of  the  extra  heat 
of  condensation  of  steam,  which  is  set  free  when  the  steam,  generated 
in  the  boiler  under  a  pressure  of  4-7  atmospheres,  is  suddenly  reduced 
to  atmospheric  pressure  on  entering  the  van.  This  source  of  additional 
heat  continues  throughout  the  whole  period  of  disinfection,  and  rapidly 
penetrates  to  the  centre  of  even  the  largest  bundles,  where  a  temperature 
of  215°  F.  to  220°  F.  is  registered. 

Ark  WRIGHT  (J.  A.),  Bacot  (A.)  &  Duncan  (F.  M.).  Preliminary  Not© 
on  the  Association  of  Rickettsia  Bodies  in  Lice  with  Trencli 
Fever. — Brit.  Med.  Jl.,  London,  no.  3012,  21st  September  1918, 
pp.  307-309. 

Small  bodies  resembling  diplococci  or  bipolar  bacilli  have  been 
described  in  the  blood  of  patients  and  in  the  tick  that  carries 
Rocky  Mountain  spotted  fever  [Dermacentor  vetiustus],  in  typhus  fever 
and  in  trench  fever,  that  occurring  in  connection  with  typhus  fever 
being  named  Rickettsia  proivazeki.  The  form  found  in  lice  believed  to 
be  infected,  or  in  trench  fever  patients  has  been  called  R.  pediculi. 

The  conclusions  reached  by  these  authors  are  : — (1)  The  constant 
presence,  after  a  suitable  lapse  of  time,  of  these  bodies  in  lice  that 
have  been  fed  on  a  trench  fever  patient  has  been  confirmed.  (2)  The 
absence  of  the  bodies  from  lice  bred  in  captivity  and  fed  only  on  healthy 
men  has  been  shown  in  these  experiments,  in  contra-distinction  to 
observations  made  on  the  Continent  where  the  population  is  much 
more  exposed  to  infection  and  a  clean  stock  of  lice  is  more  difficult 
to  procure  than  in  England.  (3)  A  very  close  correlation  has  been 
shown  to  exist  between  the  presence  of  Rickettsia  bodies  in  lice  or  the 
excreta  of  lice,  and  the  virulence  of  these  materials  when  inoculated 
into  men. 

Bacot  (A).  The  Unreliability  of  Sulphur  for  the  Destruction  of  Lice  in 
Clothing.— Bn"«.  Med.  Jl,  London,  no.  3017,  26th  October  1918, 
p.  464. 

Experiments  undertaken  to  test  the  efficiency  of  the  sulphur  fumi- 
gation process  as  applied  in  the  London  Borough  casual  wards  gave 
somewhat  divergent  results.  The  greater  success  obtained  in  one 
trial  may  have  been  due  to  some  variation  in  the  heat  of  the  hve  coal, 
causing  the  sulphur  to  burn  more  rapidly,  and  so  producing  a  higher 
concentration  of  gas,  quick  combustion  being  possibly  more  effective 
than  slow  combustion  continued  over  a  longer  period.  Previous 
experiments  had  shown  that  in  cases  where  sulphur  vapour  is  effective, 
a  few  eggs  may  hatch  at  a  somewhat  later  date  than  those  of  the 
control.  This  may  be  explained  on  the  supposition  that  eggs  at 
some  stages  of  development  are  relatively  immune  as  compared  with 
others. 

Greater  rehance  may  be  placed  upon  heat,  half  an  hour's  exposure 
to  a  temperature  of  131°  F.  being  amply  sufficient  with  either  dry 
or  moist  heat,  provided  that  the  clothing  or  other  articles  are  suspended, 
and  not  left  in  bundles. 
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Taylor  (F.  H.).  Studies  in  Australian  Tabanidae. — Separate,  dated 
31st  May  1918.  from  Records  Australian  Museum,  Sydney,  xii, 
no.  5,  pp.  53-70.     [Received  21st  October  1918.] 

This  paper  records  the  results  of  an  examination  of  the  Tabanidae 
of  the  Austrahan  Museum.  The  new  species  described  include 
Pelecorhynchus  distinctus,  P.  tillyardi,  Erephopsis  neotricolor,  E.  mcina, 
E.  vicina  var.  georgii,  Diatomineura  cydister,  D.  regis-georgii, 
D.  hicolorata,  Silvius  minor,  Ectenopsis  vid'pecula,  Wied.,  var. 
nigripennis,  Tahanus  musgravii,  T.  rainhowi,  T.  pseudobasalis  and 
T.  indefimlus. 


Mendy  (J.  B.).  Gastrophilus  duodenalis,  Parasites  del  Est6mago  del 
Caballo.  [Gastrophilus  duodenalis,  Parasites  of  the  Stomach  of  the 
Horse.] — Anales  Soc.  Rural  Argentina,  Buenos  Aires,  lii,  no.  7, 
July  1918,  pp.  429-440,  16  figs.     [Received  21st  October  1918.] 

The  method  of  attack  of  Gastrophilus  duodenalis  on  horses,  the 
life-history  of'  the  pest  within  the  body  of  its  host  and  the  damage 
it  causes  are  discussed.  From  a  few  estabhshments  in  the  south  of 
the  province  of  Buenos  Aires  G.  duodenalis  has  spread  with  alarming 
rapidity  during  the  last  ten  years  until  it  has  become  a  serious 
problem  in  many  of  the  South  American  States.  It  does  not  yet 
occur  to  any  extent  in  Uruguay,  and  the  author  advocates  as  the  best 
prophylaxis  against  its  spread  constant  spraying  during  the  embryonic 
stage  of  the  parasite  and  frequent  baths  during  the  summer 
for  all  horses  infested  with  eggs.  The  use  of  commercial  specifics 
against  this  pest  is  deprecated  on  the  ground  that  they  are  frequently 
not  only  ineffective,  but  even  may  have  some  irritating  if  not 
dangerous  effect  on  the  horse.  The  treatment  recommended  consists 
of  the  administration  by  ingestion  of  carbon  bisulphide,  which  should 
be  given  after  a  five-hours'  fast  in  the  form  of  3  or  4  capsules  of  10 
grammes  each  at  intervals  of  one  hour.  Immediately  afterwards 
a  purgative  of  sodium  sulphate  in  the  proportion  of  1  lb.  to  i  gal. 
tepid  water  should  be  given.  As  it  is  known  that  the  larvae  have  the 
habit  of  closing  their  posterior  respiratory  apertures  agamst  the  action 
of  a  toxic  gas  or  liquid,  the  author  suggests  that  a  capsule  of  10  grammes 
of  sulphuric  ether  or  of  chloroform  should  be  administered  before 
the  carbon  bisulphide,  so  that  the  parasite  may  be  anaesthetised  with 
the  stigmata  open,  thus  permitting  the  penetration  of  the  poison  into 
the  respiratory  system. 

Lahille  (F.).     Atlas  de  la  Garrapata  transmisora  de  la  Tristeza. 

[Review  of  the  Tick  transmitting  Tick  Fever.] — Bol.  Ministerio 
Agricultura  de  la  Nacion,  Buenos  Aires,  xxii,  no.  2.  July-December 
1917,  pp.  243-257,  7  plates,  4  figs.    [Received  18th  October  1918.] 

In  view  of  the  fact  that  a  commission  has  been  appointed  under  the 
auspices  of  the  Ministry  of  Agriculture,  to  undertake  a  campaign 
for  the  suppression  of  the  tick  [Margaropus  (Boophilus)  annulatus 
microplus]  the  transmitter  of  tick  fever  to  cattle,  the  author  has  written 
this  condensed  account  of  its  hfe- history  and  habits.  The  biology 
of  the  tick  is  graphically  represented  in  a  chart  showing  the  various 
stages  in  the  life-cycle.  Attention  is  again  drawn  to  the  necessity 
for  one  or  two  experts  to  devote  themselves  entirely  to  the  problems 
in  the  biolog)'-  of  the  tick  that  have  not  yet  been  solved. 
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WiLLcocKS  (F.  C).  Notes  on  some  Insects  found  in  Egypt  of  Medical 
and  Veterinary  Interest. — Bull.  Soc.  Entom.  d^Egypte,  Cairo,  x, 
no.  3,  July-September,  1917,  pp.  79-90.  [Received  22nd  October 
1918.] 

Attention  is  drawn  to  the  fact  that  Egypt  has  as  yet  contributed 
very  little  to  the  subject  of  medical,  veterinary  or  economic  entomology, 
and  very  little  is  known  in  Egypt  regarding  the  biology  of  any  insect 
of  importance  to  that  country.  This  paper  contains  notes  on  various 
Diptera,  including  Phlebotomns  papatasii,  Scop.,  which  is  the  vector  of 
three-day  or  sand-fly  fever.  The  females  apparently  lay  their  eggs  deep 
down  in  the  soil,  where  the  larvae  are  found  ;  these  also  occur  in  drains, 
damp  cellars  and  such  places.  Mosquitos  in  Egypt  require  further 
study.  Information  is  desirable  regarding  the  summer  habits  and 
breeding-places  of  Anophelines,  in  order  that  it  may  be  known 
whence  the  areas  flooded  by  infiltration  from  a  high  Nile  become 
so  quickly  infested  by  hosts  of  Anopheles  {Cellia)  and  several  species 
of  Culicine  larvae  that  are  found  in  such  situations.  Information  is  also 
required  as  to  which  of  the  4  or  5  species  of  Anopheles  inhabiting  Egypt 
are  malaria  carriers.  It  is  recorded  that  Theobaldia  longiareolata 
•{spathipalpiti),  a  giant  mosquito,  has  recently  been  found  to  bite  fiercely 
and  painfully.  The  only  Simuliid  known  to  occur  in  Egypt  is  Simnlium 
griseicollis,  recorded  from  Assuan.  The  Simuliids  have  been  connected 
with  the  disease  known  as  pellagra  in  Italy,  but  it  is  not  definitely 
known  whether  they  are  vectors  of  the  disease.  While  pellagra  is  by  no 
means  unknown  in  Egypt,  Simuliids  are  very  rare,  possibly  owing 
to  the  fact  that  they  require  running  water  for  the  immature  stages  to 
live  in.  Chironomids  include  Leptoconops  kerteszi  and  Culicoides  sp., 
both  of  which  are  abundant  in  certain  localities,  and  may  possibly 
have  some  connection  \vith  pellagra.  Tabanids  include  Tabanus 
agrestis,  T.  siifis,  T.  iaeniola  and  T.  ditaeniatus.  In  the  oases  of  Western 
Egypt  there  is  a  disease  of  camels  that  causes  much  trouble  at  certain 
seasons  when  Tabanids  are  common.  About  Cairo  T.  taeniola  and 
T.  agrestis  are  most  numerous,  the  former  being  the  most  abundant 
species  in  Egypt.  Oestrids  include  Gastrophilus  equi  and  G.  equi  var. 
asininus.  Cephalomyia  maculata,  is  found  in  the  camel,  the  larvae  living 
in  the  pharynx.  The  hfe-history  of  this  species  is  not  known.  Oestrus 
avis  and  Rhinoestrus  (0.)  purpureus  are  nasal  bot-flies  the  larvae  of 
which  live  in  the  nasal  passages  of  sheep  and  horses,  respectively. 
Hypoderma  bovis  occurs,  but  whether  it  is  a  common  pest  is 
not  known.  Muscids  include  Stomoxys  calcitrayis,  Muscina  stabulans, 
a  species  of  Fannia  {Hotnalomyia)  very  similar  to  if  not  identical 
with  F.  canicularis,  Miisca  domestica  and  a  species  near  to  or  identical 
with  M.  autumnalis  {corvina).  The  house-fly  problem  requires 
investigation  in  Egypt,  especially  in  the  large  cities,  where  insanitary 
conditions  prevail  and  fly-borne  diseases  are  rife.  Calliphora  sp.  and 
Luc.ilia  sp.  both  occur  without  being  particularly  abundant. 
Sarcophagids  include  Wohlfartia  magnijica,  which  is  recorded  as 
attacking  man  in  Egypt,  and  Sarcophaga  falculata,  Pand.,  which  may 
possibly  be  one  of  the  species  that  oviposits  in  wounds  on  animals. 
Hippoboscids  include  Hippobosca  equina,  on  horses,  mules,  donkeys, 
and  cattle  ;  H.  camelina  on  the  camel ;  and  H.  capensis  on  dogs. 
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Jasschke  (V.  J.).  La  Garrapata  Comiin  del  Ganado  Bovino  en  la 
Republica  Argentina.  [The  Common  Cattle  Tick  in  the  Argentine- 
Republic] — Anales  Soc.  Rural  Argentina,  Buenos  Aires,  lii,  no.  6, 
June  1918,  pp.  346-358.     [Received  21st  October  1918.] 

In  this  paper  the  various  stages  of  the  common  cattle  tick  of 
Argentina  [3Iargaroinis  {Boophilus)  anmdatus  microplus]  are  described 
and  its  life-history  and  habits  on  the  host  are  discussed. 


Scott  (E.  W.),  Abbott  (W.  S.)  &  Dudley,  Junr.  (J.  E.).  Results  of 
Experiments  with  Miscellaneous  Substances  against  Bedbugs,. 
Cockroaches,  Clothes  Moths,  and  Carpet  Beetles.^ — U.  S.  Dept. 
Agric,  Washington,  B.C.,  Bull.  no.  707.  26th  August  1918,  36  pp. 

Experiments  to  test  the  value  of  various  materials  as  insecticides 
against  Cimex  lectularius  (bed-bug)  were  made  both  in  jars  and  rooms. 
Trials  on  a  practical  scale  w^ere  made  by  thoroughly  dusting  badly 
infested  rooms  or  beds  with  the  material  to  be  tested,  one  examination 
only  being  made,  usually  4  or  7  days  after  treatment. 

The  liquids  tested  included  27  different  hydrocarbon-oil  preparations,, 
composed  largely  of  kerosene  and  gasoline  oils  mixed  with  varying 
amounts  of  nitrobenzene,  phenols,  essential  oils,  etc.,  which  were 
found  to  be  very  effective  against  bed-bugs,  owing  to  their  power 
of  penetration,  killing  in  most  cases  100  per  cent,  within  48  hours. 
Coal-tar  cresote  emulsions  were  effective,  when  used  undiluted. 
Mercuric  chloride  in  a  6  per  cent,  solution  and  also  as  a  dust  was  found 
to  kill  100  per  cent,  of  the  treated  insects  within  24  hours.  Acetic 
acid,  ammonia  water,  coal-tar  oil  (chlorinated),  cotton-seed  oil, 
glycerol,  kerosene,  linseed  oil,  nicotine,  oil  of  pine  needles  and  turpentine- 
also  proved  effective. 

Of  dry  preparations  sabadilla  seeds  used  as  dust  were  very  effective, 
killing  from  95  to  100  per  cent,  in  48  hours.  P^Tethrum  was  also 
very  effective,  but  pyrethrum  stems,  and  also  tobacco  powders 
containing  as  much  as  5  "26  per  cent,  of  nicotine  had  little  or  no  value. 

Absolutely  ineffective  substances  were  : — hellebore,  allspice,  alum,, 
angelica  root,  arsenious  acid,  borax,  boracic  acid,  chamomile  flowers, 
colocynth  pulp,  eucalyptus  leaves,  formaldehyde,  lead  acetate,  Paris 
green,  red  pepper,  quassia  chips,  sodium  bicarbonate,  sodium  fluoride, 
and  pastes  formed  of  sugar,  water,  and  starchy  material  and  containing 
either  1*91  per  cent,  or  2-21  per  cent,  of  phosphorus. 

Fumigation  with  sulphur  at  the  rate  of  1  lb.  to  1,000  cubic  feet 
of  room  space,  was  found  to  kill  100  per  cent,  of  the  bugs  as  well  as 
their  eggs.  As  these  are  often  deposited  in  inaccessible  cracks  and 
holes  or  behind  wall-paper  where  it  is  impossible  to  reach  them  wdth  a 
dust  or  spray,  this  quality  of  sulphur  is  very  important. 

Kerosene  oil  was  the  only  substance  found  to  be  completely  eff ective- 
against  the  eggs,  but  mercuric  chloride,  though  it  had  no  effect  on  the 
eggs  themselves,  immediately  killed  all  the  newly-hatched  insects. 

The  remainder  of  this  bulletin  is  noticed  elsewhere  [see  this  Review,. 
Ser.  A,  vi,  p.  531]. 


NOTICES. 


Secretaries  of  Societies  and  Editors  of  Journals  willing  to  exchange 
tlieir  publications  witti  tliose  of  tlie  Bureau,  are  requested  to  com- 
municate with  the  Assistant  Director. 

The  Subscription  to  the  Review  Is  12s.  per  annum,  post  free ;  or 
the  two  series  may  be  talten  separately.  Series  A  (Agricultural) 
being  8s.,  and  Series  B  (Medical  and  Veterinary),  5s.  per  annum. 

All  orders  and  subscriptions  should  be  sent  direct  to  the  Assistant 
Director,  Imperial  Bureau  of  Entomology,  89,  Queen's  Gate,  London, 
S.W.  7,  or  through  any  booissellerrf 


^ 


CONTENTS. 


PAGE. 

Blood-sucking  Insects  from  Nigeria     . .         . .         . .         . ,         . .  225 

Lice  and  tlie  Diseases  they  convey      .^         ...         ..         ..         ..  225 

Mosquitos  and  Tabanids  from  Australia         . .         . .         . .         . .  227 

New  Fossil  Species  of  GZossina  in  North  America     ..         ..         ..  228 

The  Eelation  of  Eaili oads  to  the  Problem.of  Malaria  in  U.S.A.         . .  228 

Malaria  of  Birds  due  to  Pla&modium  relictum  in  Algeria      . .         . .  229 

Injury  to  Man  and  Animals  by  the  Urticating  Spines  of  Eemileuca 

oliviae  in  New  Mexico         . .          . .          . .          . .          . .          . .  230 

Investigations  into  the  Transmission  of  Malaria  by  Anoplieles  in 

the  Non-malarial  Kegions  of  France        . .         . .         . .         . .  230 

On  the  Possibility  of  eradicating  African  Coast  Fever  in  Ehodesia  236 

On  Four  New  Species  of  the  Genus  Z)emo(Zea?. .         ..         ..         ..  235 

Eeports  on  Malaria  contracted  in  England  in  1917  . .         . .         . .  236 

The  Transmission  of  Trench  Fever  by  Lice    ..         ..         ..         ..  236 

The  Use  of  Steam  for  destroying  Lice. .         ..         ..         ..         ..  236 

Note  on  the  Association  of  Bichettsia  Bodies  in  Lice  with  Trench 

Fever             237 

The  Unreliability  of  Sulphur  for  the  Destruction  of  Lice  in  Clothing  237 

New  Australian  Tabanidae      . .         . .         . .         . .         . .         . .  238 

The  Bionomics  of  Margaropus  annulatus  microplus  in  Argentina  . .  240 

Measures  against  GastropMlus  dtiodenalis  infesting  Horses  in  South 

America        . .         . .         . .         .  •         . .         . .         . .         . .  238 

Bionomics  of  the  Argentine  Cattle  Tick          238,  240 

Notes  on  some  Egyptian  Insects  of  Medical  and  Veterinary  Interest  239 

Experiments  with  Miscellaneous  Substances  against  Bed-bugs      . .  240 


0^ 


VOL  VI.  Ser.  B.  Title-page  and  Index.       [Issued  May,  1919.] 


THE    REVIEW 
OF  APPLIED 
ENTOMOLOGY. 

SERIES   b:  medical  V^^'^^^'^' 

AND    VETERINARY.         \!^Muse^^; 


ISSUED   BY    THE   IMPERIAL 
BUREAU    OP  ENTOMOLOGY 


LONDON: 

SOLD  BT 

THE    IMPERIAL    BUREAU    OF    ENTOMOLOGY, 
89,  QUEEN'S    GATE,    S.W.  7. 

Price    1/6     net. 

All  Rig'hts  Reserved. 


IMPERIAL    BUREAU     OF     ENTOMOLOGY. 


l>onorarp  Committee  or  n^anadement. 

VISCOUNT   HARCOURT,  Chairman. 
Lieutenant-Colonel  A.  W.  Alcock,  C.I.B.»  F.R.S.,  London  School  of 

Tropical  Medicine. 
Major  E.  E.  Austen,  D.S.O.,  Entomological   Department,  British 

Museum  (Natural  History). 
Dr.  A.  6.  Bagshawe,  C.M.G.,  Director,  Tropical  Diseases  Bureau. 
Major-General  Sir  J.  Rose  Bradford,  K.C.M.G.,  F.R.S.,  Secretary, 

Royal  Society. 
Major-General  Sir  David  Bruce,  K.C.B.,  F.R.S.,  A.M.S. 
Mr.  J.  C.  F.  Fryer,  Entomologist  to  the  Board  of  Agriculture  and 

Fisheries. 
Dr.  S.   F.   Harmer,  F.R.S.,  Director,    British   Museum    (Natural 

History). 
Professor  H.  Maxwell  Leproy,  Imperial  College  of  Science  and 

Technology. 
The  Hon.  Sir  John  McCall,  M.D.,  Agent-General  for  Tasmania. 
Dr.  R.  Stewart  MaoDougall,  Lecturer  on  Agricultural  Entomology, 

Edinburgh  University. 
Sir  John  McFadyean,  Principal,  Royal  Veterinary  College,  Camden 

Town. 
Sir  Patrick  Manson,  G.C.M.G.,  F.R.S.,  Late  Medical  Adviser  to  the 

Colonial  Office. 
Sir  Daniel  Morri?,  K.C.M.G.,  Late  Adviser  to  the  Colonial  Office 

in  Tropical  Agriculture. 
Professor   R.    Newstead,   F.R.S.,   Dutton   Memorial   Professor   of 

Medical  Entomology,  Liverpool  University. 
Professor  G.  H.  F.  Nuttall,  F.R.S.,  Quick  Professor  of  Protozoology, 

Cambridge. 
Professor  E.  B.  Poulton,  F.R.S.,  Hope  Professor  of  Zoology,  Oxford. 
Lieutenant-Colonel  Sir  David  Prain,  C.I.E.,  C.M.G.,  F.R.S.,  Director, 

Royal  Botanic  Gardens,  Kew. 
Sir  H.  J.  Read,  K.C.M.G.,  C.B.,   Colonial  Office. 
The  Honourable  N.  C.  Rothschild. 
Dr.  Hugh  Scott,  Curator  in   Entomology',  Museum   of   Zoology, 

Cambridge. 
Dr.  A.  E.  Shipley,  F.R.S.,  Master  of  Christ's  College,  Cambridge. 
Mr.  R.  Sperling,  Foreign  Office. 

Sir  Stewart  Stockman,  Chief  Veterinary  Officer,  Board  of  Agriculture. 
Mr.  F.  V.  Theobald,  Vice-Principal,  South  Eastern  Agricultural 

College,  Wye. 
Mr.  C.  Warburton,  Zoologist  to  the  Royal  Agricultural  Society  of 

England. 
The  Chief  Entomologist  in  each  of  the  Self-governing  Dominions 

is  an  ex  officio  member  of  the  Committee. 

©eneral  Seccetarfi. 

Mr.  A.  C.  C.  Parkinson  (Colonial  Office). 

Director  an&  BOltor. 

Dr.  Guy  A.  K.  Marshall. 

assistant  Director. 

Dr.  S.  A.  Nbave. 


Head  Oj^cc.— -British  Museum  (Natural  History),  Cromwell  Road, 

London,  S.W.  7. 
Publication  Office. — 89,  Queen's  Gate,  London,  S.W.  7. 


241 


INDEX   OF  AUTHORS. 


A  reference  in  heavy  type  indicates  that  a  paper  by  the  author  has 

been  abstracted. 


Abbott,  W.  S.,  240. 
Abrami,  P.,  36. 
Adams,  H.  A.,  164. 
Aders,  W.  M.,  46,  123. 
Adrien,  C,  217. 
Akagi,  195. 

Alcock,  Major  W.  B.,  43. 
Alessandrini,  2. 
Alexander,  D.,  47. 
Arkwright,  J.  A.,  237. 
Armand-Delille,  P.,  36. 
Atsatt,  R.  F.,  183. 
Awati,  P.  R.,  1,  131. 


Bacot,  A.  W.,  108,  132,  237. 

Bahr,  Capt.  P.  H.,  176. 

Baini  Prashad,  208. 

Ball,  E.  D.,  96. 

Barber,  M.  A.,  124. 

Bass,  R.,  57. 

Baumgarten,  A.,  55. 

Bedford,  G.  A.  H.,  32. 

Bentley,  C.  A.,  196. 

Benzler,  J.,  56. 

Bequaert,  J.,  107. 

Bevan,  L.  E.  W.,  133,  134. 

Bishopp,  F.  C,  14,  88,  89,  121. 

Blanc,  G.,  27,  34,  158,  159,  198, 

203. 
Blanchard,  C,  206. 
Blanchard,  R.,  23,  24,  203. 
Blanco  Ledesma,  D.  A.,  51. 
Blau,  135. 
Blau,  P.,  215. 
Bodkin,  G.  E.,  18,  177. 
Bonnard,  34. 
Borthwick,  J.  D.,  167. 
Bouet,  159. 
Bouffard,  G.,  202. 


Bouvier,  J.  E.,  71. 
Boynton,  W.  H.,  10. 
Brack,  192. 
Bradley,  B.,  Ill,  213. 
Brain,  C.  K.,  185. 
Branden,  F.  van  den,  11,  34. 
Brandt,  F.  R.,  68. 
Breemen,  M.  L.  van,  53,  214. 
Breinl,  A.,  223. 
Bresslau,  E.,  211. 
Bridwell,  J.  C,  163. 
Bruce,  E.  A.,  44. 
Brule,  M.,  4. 
Brumpt,  E.,  113,  160. 
Buckeridge,  G.  L.,  170. 
Buen,  S.  de,  49. 
Burgess,  A.  F.,  97, 
Bussiere,  F.,  200. 
Butler,  C.  S.,  49. 
Byam,  Major  W.,  225. 


Caffrey,  D.  J.,  230. 
Caille,  E.,  140. 
Calvert,  P.  P.,  80. 
Cameron,  A.  E.,  178. 
Campbell,  A.  W.,  111. 
Cardamatis,  J.  P.,  206. 
Garment,  A.  G.,  46. 
Carpenter,  G.  H.,  139. 
Carroll,  Capt.  J.  H.,  225. 
Carter,  H.  R.,  154,  168. 
Cassidy,  Capt.  L.,  116. 
Certain,  82. 
Chalmers,  A.  J.,  194. 
Chambers,  F.,  119. 
Chandler,  A.  C,  113,  186. 
Chatton,  E.,  27,  130,   141,  158, 

159,  200,  203. 
Chidester,  F.  E.,  68. 
Cholet,  42. 


242 


INDEX   OF  AUTHORS. 


Christophers,  S.  R.,  124,  195. 

Christy,  C,  84. 

Churchill,  J.  H.,  225. 

Ciavaldini,  J.,  211. 

Citroen,  S.,  214. 

Clayton,  T.  A.,  43. 

Cleare,  L.  D.,  209. 

Clegg,  T.,  117. 

Cleland,  J.  B.,  Ill,  213. 

Cleveland,  R.  A.,  47. 

Cockerell,  T.  D.  A.,  146,  223,  228. 

Cogan,  E.  S.,  133. 

Coghill,  H.  S.,  225. 

Connal,  A.,  225. 

Cooley,  R.  A.,  64,  95,  97. 

Cooper,  E.  A.,  83. 

Cornwall,  J.  W.,  1,  207. 

Cort,  W.  W.,  209. 

Cot,  72. 

Court,  A.  W.  H.,  111. 

Cragg,  F.  W.,  131. 

Creel,  R.  H.,  153. 

Cross,  H.  E.,  109. 

Crumb,  S.  E.,  67. 

Cumming,  J.  C,  171. 

Cunningham,  R.  A.,  209. 

Curlewis,  A.  W.,  41. 

Curtice,  42. 

Curwen,  H.,  122. 


D'Anfreville,  L.,  12. 

D'Aremberg,  Prince  P.,  17. 

Da  Rocha-Lima,  H.,  58,  113,  213. 

Davidson,  Capt.  J.,  100. 

Davies,  F.  C,  85. 

De  Buen,  S.,  49. 

De  Goyon,  J.,  71. 

De  Peyerimhoff,  P..  37. 

De  Raadt,  0.  L.  E.,  53,  54,  193. 

Dean,  G.  A.,  96. 

Dolamare,  G.,  198. 

Dennys,  Col.  G.  W.  P.,  219,  220. 

Denzer,  B.  S.,  213. 

Derivaux,  R.  C,  136,  228. 

Dexler,  G.,  81. 

Dickinson,  C.  G.,  27. 

Dimond,  Capt.  L.,  225. 

Di  Pace,  I.,  115. 

Doflein,  F.,  191. 

Dove,  W.  E.,  150,  158. 

Duchamp,  J.  C,  35. 

Dudley,  J.  E.,  Junr.,  240. 


Duke,  H.  L.,  119. 
Duncan,  F.  M.,  237. 
Dunn,  L.  H.,  148. 
Dvar,  H.  G.,  7,  8,  9,  48,  86,  87, 
88,  89,  142,  146. 


Eckstein,  212. 
Edie,  73. 
Enslin,  B.,  167. 
Escomel,  E.,  51. 
Espinosa-Tamayo,  L.,  192. 
Ewing,  H.  E.,  146. 


Fantham,  H.  B.,  48,  156. 
Felt,  E.  P.,  4,  95,  96. 
Ferris,  G.  F.,  157. 
Feytaud,  J.,  177,  190,  197. 
Fiorito,  G.,  175. 
Fischer,  J.  C.  H.,  173.  - 
Fitch,  C.  P.,  169. 
Fleming,  A.  M.,  30. 
Fletcher,  T.  B.,  62. 
Foley,  H.,  200,  201. 
Foreman,  F.  W.,  25. 
Freeborn,  S.  B.,  155,  183. 
Froggatt,  J.  L.,  74. 
Froggatt,  W.  W.,  68. 


Gabbi,  U.,  52. 

Gallen,  R.  Le,  11. 

Galli-Valerio,  B.,  52,  76,  172. 

Gambier,  A.,  158. 

Garin,  C,  79. 

Garman,  H.,  210. 

Gill,  Major  C.  A.,  6,  195. 

Glaser,  F.,  211,  212. 

Goodall,  T.  B.,  43. 

Goodwin,  Col.  T.  H.,  4. 

Goodwin,  W.  H.,  97. 

Gough,  L.,  30. 

Govon,  J.  de,  71. 

Graham-Smith,  G.  S.,  25. 

Grassi,24. 

Grav,  C.  P.,  5. 

Griffiths,  J.  A.,  206. 

Gros,  H.,  205. 

Grove,  A.  J.,  236. 

Grubbs,  S.  B.,  20. 

Guitel,  F.,  167. 

Guiteras,  J.,  29. 


INDEX   OF  AUTHORS. 


243 


Haas,  T.  D.,  136. 

Hadlington,  J.,  74. 

Hadwen,  8.,  44,  45,  166. 

Hakansson,  E.  G.,  49. 

Hal],  M.  C,  44,  183. 

Hargrave,  J.  C,  14. 

Hart,  119. 

Hartzell,  A.,  146. 

Hase,  A.,  59,  174. 

Haseman,  L.,  3. 

Hata,  H.,  194. 

Hayashi,  Y.,  51. 

Headlee,  T.  J.,  97,  155. 

Heckenroth,  F.,  198. 

Hegh,  E.,  161. 

Hehir,  Col.  P.,  222 

Hendley,  Col.  H.,  173. 

Henry,  94. 

Herms,  W.  B.,  45,  70. 

Hesse,  E.,  135. 

Hewitt,  C.  G.,  9,  40,  114. 

Heyden,  N.  H.  van  der,  156. 

Hicks.  J.  R.,  120. 

Hill,  B.  J.,  224. 

Hill,  G.  F.,  27,  118. 

Hirst,  S.,  60,  235. 

Hoffman,  F.  L.,  24,  120. 

Holborow,  A.  G.,  132. 

Hollister,  W.  L.,  170. 

Hoof,  L.  van,  33. 

Horn,  A.  E.,  47. 

Houssay,  B.  A.,  112. 

Hovasse,  72. 

Howard,  C.  W.,  9,  66,  67,  86. 

Howard,  L.  0.,  69,  103,  1^6 

Hewlett,  F.  M.,  19. 

Huie,  L.  H.,  80. 

Hunter,  S.  J.,  97. 

Hunter,  Col.  W.,  236. 

Husk,  C.  E.,  213. 

Hut  chins,  E.,  30. 

Hutchison,  R.  H.,  103,  158. 

Hutson,  J.  C,  7. 

Illingworth,  J.  F.,  163. 
Ilvento,  A.,  93. 
lines,  M.,  153. 
Inamura,  H.,  21. 
Ingram,  A.,  17,  38. 

Jack,  R.  W.,  134. 
JacoTjlet,  95. 


Jaeschke,  V.  J.,  29. 
James,  S.  P.,  31,  125. 
Jasschke,  V.  J.,  240. 
Jepson,  F.  P.,  111. 
Joan,  T.,  29. 
Johnston,  T.  H.,  187. 
Jolivet,  L.,  4. 
Jones,  L.  G.,  164. 
Jowett,  120. 
Joyeux,  C,  201. 


Kawamura,  R.,  21. 
Keogh,  F.,  102. 
King.  H.  H.,  194. 
King,  Capt.  H.  N.,  221, 
King,  J.  L.,  96. 
King,  W.  v.,  32. 
Kinghorn,  A.,  119. 
Kinoshita,  S.,  224. 
Kirschbaum,  58. 
Klingmliller,  77. 
Klose,  F.,  56. 
Knab,  F.,  8,  87,  146. 
Knowles,  A.  D.,  170. 
Knowles,  R.,  208. 
Koch,  J.,  59. 
Koizumi,  T.,  195. 
Kojima,  195. 
Kraus,  R.,  59. 
Kudo,  R.,  171. 
Kiilz,  L.,  136. 


Lacassagne,  A.,  73. 

Lagriffoul,  A.,  70,  81,  105,  233. 

Lahille,  F.,  238. 

Lambert,  J.,  114. 

Lamoureux,  A.,  12,  34. 

Lang,  W.  D.,  175. 

Langeron,  M.,  106,  141,  201,  202. 

Laveran,  A.,  35,  106,  200. 

Lea,  A.  M.,  178. 

Leake,  J.  P.,  68. 

Leboeuf,  A.,  158. 

Ledesma,  D.  A.  Blanco,  51. 

Lefroy,  H.  M.,  61,  97. 

Le  Gallen,  R.,  11. 

Legendre,  J.,  157. 

Leger,  A.,  10,   82,  103. 

Leger,  L.,  24. 

Leger,  M.,  13,  93,  104,  106,  160, 

Leishman,  Col.  Sir  W.  B.,  138.    ^ 


244 


INDEX  OF  AUTHORS. 


Lemaire,  H.,  36. 

Leneveu,  94. 

Lenz,  F.,  56,  57. 

Lepinay,  42. 

Lheritier,  A.,  200. 

Lima,  da  Rocha,  58,  113,  213. 

Liston,  Major  W.  G.,  18. 

Lloyd,  LI,  132,  225. 

Lochhead,  W.,  33. 

Lucy,  S.  H.  R.,  3. 

Ludlow,  C.  S.,  189. 

Lund,  C.  Wesenburg,  182. 

Lutz,  A.,  129. 

Lyon,  S.  C,  67. 


MacCormac,  Major  H.,  176. 
Macdougall,  R.  S.,  81. 
Macfie,  J.  W.  S.,  15,  16,  17,  38. 
McDonald,  W.,  213. 
McKenzie,  J.  W.,  41. 
Maggio,  59, 
Mallanab,  S.,  221. 
Malloch,  J.  R.,  83,  169. 
Malloizel,  34, 
Marchand,  W.,  10,  19. 
Marchoux,  E.,  29,  81,  105. 
Martin,  L.,  198. 
Marzinovsky,  E.  L,  78,  79. 
Mason,  C,  36. 
Massini,  P.  C,  180. 
Matirano,  2. 
Mayer,  M.,  213. 
Mendy,  J.  B.,  218,  238. 
Meniaud,  J.,  122. 
Menon,  T.  K.,  1,  207. 
Mense,  C,  193. 
Metcalf,  C.  L.,  97. 
Miessner,  H.,  120. 
Mitamura,  D.,  21. 
Mitchell,  J.  D.,  121. 
Mitter,  J.  L.,  131. 
Mitzmain,  M.  B.,  5,  233. 
Miyakawa,  B.,  21. 
Miyashima,  K.,  21. 
Moll,  A.  M.,  86. 
Montgomery,  R.  E.,  119. 
Moor,  C.  G.,  83. 
Moore,  W.,  189. 
Morris,  H.,  181. 
Mote,  D.  C,  142. 
Mouriquand,  G.,  24. 


Mouzels,  P.,  106. 
Muhlens,  57. 

Nagayo,  I.,  21. 

Natvig,  L.  R.,  78. 

Neill,  M.  H.,  165. 

Neiva,  A.,  90. 

Nelson,  E.  W.,  22. 

Netter,  24. 

Neufeld,  F.,  214. 

Nevermann,  L.,  120. 

Newstead,  R.,  185. 

Niclot,  121. 

Nicoll,  W.,  62. 

Noguchi,  H.,  165,  171. 

Noller,  W.,  54. 

Nuttall,  G.  H.  F.,  18, 19, 192,  219. 


O'Kane,  W.  C,  97. 
Okumura,  0.,  21. 
Olitsky,  P.  K.,  213. 
Orpen,  R.  W.,  48. 
Osborn,  H.,  97. 
Otten,  L.,  52,  54. 
Owen,  G.  E.,  119. 
Ozzard,  A.  T.,  84. 

Pace,  I.  Di,  115. 
Painter,  H.  R.,  224. 
Paisseau,  G.,  36. 
Panisset,  L.,  36,  180. 
Paoli,  G.,  188. 
Parker,  J.  R.,  65. 
Parker,  R.  R.,  116,  145. 
Parman,  D.  C,  121. 
Parodi,  S.  E.,  74. 
Penna,  B.,  90. 
Pestico,  J.  F.,  161. 
Peyerimhoff,  P.  de,  37. 
Phelps,  E.  B.,  20. 
Picard,  F.,  70,  81,  105,  233. 
Pielsticker,  F.,  192. 
Pietre,  M.,  29. 
PmoPou,R.,216. 
Piras,  L.,  51. 
PittaJuga,  G.,  49,  216. 
Place,  F.  E.,  93. 
Pollard,  F.  J.  S.,  139. 
PopofE-Tcherkasky,  D.,  75. 
Porry,  E.,  93. 
Porter,  C.  E.,  181. 


INDEX  OF  AUTHORS. 


245 


Prasliad,  Baini,  208. 
Prell,  H.,  212. 
Priestley,  H.,  207. 
Prinzing,  F.,  96. 


Raadt,  0.  L.  E.  de,  53,  54,  193. 

Raden  Soetedjo,  120. 

Railliet,  94. 

Ramakrishna  Ayyar,  T.  V.,  22. 

Raveret-Wattel,  G.,  73. 

Rawnsley,  G.  T.,  209. 

Reakes,  C.  J.,  115. 

Regendanz,  P.,  193. 

Reidy,  J.  B.,  143. 

Reiter,  H.,  56,  165. 

Richardson,  E.  R.,  222. 

Richet,  44. 

Riley,  W.  A.,  33. 

Ritchie,  A.  H.,  38. 

Robin,  198. 

Rocha-Lima,  da,  58,  113,  213. 

Rodhain,  J.,  11,  34. 

Rogers,  120. 

Roon,  K.  van,  36. 

Rosenbusch,  F.,  59. 

Ross,  73. 

Roth,  0.,  194. 

Roubaud,  E.,  11,  101,  106,  112, 

155,  203,  230. 
Rousseau,  L.,  140. 


Saceghem,  R.  van,  13,  161,  202. 
Salm,  A.  J.,  175,  213. 
Sanborn,  C.  E.,  224. 
Sarrailhe,  217. 
Schalk,  A.  F.,  209. 
Schiemann,  0.,  214. 
Schlichtegroll,  55. 
Schmidt  zu  Wellenburg,  H.  von, 

194, 
Schoppe,  W.  F.,  65. 
SchufEner,  W.,  52,  110,  157. 
Schwetz,  J.,  39,  144. 
Scott,  E.  W.,  240. 
Scott,  J.  T.,  223. 
Seale,  A.,  7. 
Secrete,  50. 
Sedden,  H.  R.,  42. 
Sergent,  233. 
Sergent,  Ed.,  139,  200,  205,  211, 

229. 


Sergent,  Et.,  139,  200,   205,  229. 

Seyderhelm,  209. 

Shipley,  A.  E.,  60. 

Sikora,  H.,  55,  191. 

Simpson,  F.,  153. 

Simpson,  J.  J.,  97. 

Sinclair,  J.  M.,  30.  182,  218. 

Sinton,  Capt.  J.  A.,  2. 

Small,  Capt.  W.  D.  D.,  176. 

Smith,  E.  I.,  46,  210. 

Soetedjo,  Raden,  120. 

Sohns,  J.  C.  F.,  120. 

Soparkar,  M.  B.,  130. 

Sorapure,  Capt.  V.  E.,  225. 

Stanton,  A.  T.,  53,  125,  126. 

Stefko,  W.,  12,  13. 

Steudel,  4,  76. 

Stevenson,  A.  F.,  20. 

Strickland,  C,  126. 

Strong,  Major  R.  P.,  236. 

Sturgess,  G.  W.,  42. 

Sudley,  E.  W.,  72. 

Sweet,  G.,  42. 

Swellengrebel,  N.  H.,  53, 110,  214. 

Swingle,  42. 


Takatsuki,  A.,  135. 

Tamayo,  L.  Espinosa,  192. 

Tanaka,  K.,  50. 

Taylor,  F.  H.,  73,  117,  227,  238. 

Taylor,  H.  A.,  136. 

Taylor,  M.,  107. 

Tcherkasky,  D.  Popofi,  75. 

Teodoro,  G.,  187. 

Teichmann,  E.,  57. 

Tetley,  H.,  99. 

Thibault,  J.  K.,  Junr.,  218. 

Thomson,  F.,  102. 

Ticho,  A.,  55. 

Toepfer,  H.,  215. 

Tonnelier,  A.  C,  180. 

Tonomura,  K.,  195. 

Townsend,  C.  H.  T.,  189. 

Toyoda,  S.,  50. 

Treadgold,  Capt.  C.  H.,  175. 

Tucker,  G.,  102. 

Turner,  R.  E.,  40. 


Vago,  H.  A.,  172. 
Vaillant,  Dr.,  105. 
Van  Breemen,  M.  L.,  53,  214. 


246 


INDEX  OF  AUTHORS. 


Van  Den  Branden,  F.,  11,  34. 
Van  Der  Heyden,  N.  H.,  156. 
Van  Hoof,  L.,  33. 
Van  Roon,  K.,  36. 
Van  Saceghem,  R.,  13,  161,  202. 
Van  Zwaluwenburg,  R.  H.,  179. 
Vanes,  L.,  209. 
Vein,  H.,  82. 
Verdun,  P.,  197. 
Verney,  L.,  40. 
Vigel,"  42. 
Villela,  E.,  217. 
Villeneuve,  J.,  113,  177. 
Vogel,  R.,  191. 

Von  Schmidt  zu  Wellenburg,  H. 
194. 


Walden,  B.  H.,  190. 
Waldow,  173. 
Walsh,  J.  H.  T.,  84. 
Warburton,  C,  188. 
Ward,  H.  B.,  188. 
Warnock,  J.,  209. 
Waterfield,  N.  E.,  61. 
Waterston,  J.,  40,  162. 
Watson,  M.,  125,  126,  195. 
Wattel,  G.  Raveret;  73. 
Weichel,  A.,  120. 
Weidner,  E.,  55. 


Weiss,  A.,  28. 
Welch,  P.  S.,  32. 
Weldon,  R.  P.,  85. 
Werner,  H.,  54,  56,  76. 
Wesenburg-Lund,  C.,  182. 
White,  E.  E.  D.,  41. 
White,  Major,  F.  N.,  220. 
Wicherski,O.G.,32. 
Wiese,  0.,  54,  215. 
Wigdor,  M.,  183. 
Wilhelmi,  J.,  174. 
Willcocks,  F.  C,  239. 
Williams,  T.  H.,  80. 
Willoughby,  Major  W.  G.,  116. 
Willoughby,  W.  M.,  60. 
Wilson,  R.  M.,  225. 
Wood,  H.  P.,  14,  89. 
Woodcock,  H.  M.,  85. 
Wright,  Major  R.  E.,  129. 


Yamaguchi,  K.,  195. 
Yamaguchi,  S.,  21. 
Yorke,  119. 
Young,  A.,  60. 


Zammit,  T.,  43,  190. 
Ziemann,  H.,  193. 
Zwaluwenburg,  R.  H.,  van,  179. 


247 


GENERAL  INDEX. 


In  the  case  of  scientific  names  the  page  reference  is  cit«d  only  under 
the  heading  of  the  generic  name. 

When  a  generic  name  is  printed  in  brackets  it  signifies  that  the  name 

is  not  adopted. 


A. 

ahdominalis,  Goniocotes  {see6r.  gigas). 
abominaior,  Culex  (see  C.  erraticus). 
aboriginis,  Aedes. 

abstersus,   Tabanus   (see   T.   doddi). 
Aeanthia  (see  Cimex). 
Acanthocera  anacantlia,  in  Brazil,90. 
Acari,  infesting  horses,  94. 
Acartoniyia    mariae,    evolution    of 

Plasmodium,  relictum,  in,  229. 
Accra,  blood-parasites  found  at,  1 5  ; 

list     of     mosquitos     from,     16 ; 

measures  against  mosquitos  in,  47. 
acer,  Taeniorliynchus  {Chrysoconops) 

(see  T.  brevicellulus). 
Acetic  Acid,  in  formula  for  larvicide 

for   flies,    25 ;     effective   against 

bed-bugs,  240. 
aconitus,  Anopheles. 
ttcropMlus,  Aedes. 
adersi,  O elder otatus. 
Aedes,  importance  of  larvae  of,  for 

identification,   38 ;    classification 

of,   142;    breeding  places  of,   in 

Germany,  212. 
Aedes  aboriginis,  sp.  n.,  in  U.S.A.,  7. 
J-CfZesacroj7/iili/s,sp.n.,  from  Alberta, 

9  ;   in  Colorado,  146. 
Aedes     aestivalis,     in     U.S.A.,     8 ; 

breeding   places    of,   in    Canada, 

178. 
Aedes  aldriclii,  breeding  places  of, 

in  U.S.A.,  8,  146,  223. 
Aedes  aloponotum,  sp.  n.,  in  U.S.A., 

7. 
Aedes  altiusctilus,  sp.   n.,  breeding- 
places  of,  in  U.S.A.,  7. 
Aedes  campestris,  in  Montana,  8,  65. 
Aedes  canadensis,  breeding  places  of, 

in  Canada,  178  ;  measures  against 

in  U.S.A.,  8,  66. 
Aedes   cantator,  drainage   measures 

against,  in  New  Jersey,  156. 
Aedes  cataphylla,  in  California,  49. 
Aedes   cinereus,    in    U.S.A.,    7,    48, 

65,  146,  223  ;   breeding  places  of, 

48. 


Aedes    curriei,    in     Canada,     178 ; 

bionomics    of,    in    U.S.A.,    7,    8, 

65,  70,  146,  223. 
Aedes  epinolus,  from  Ecuador  and 

Peru,  86. 
Aedes  fisher  i,  sp.  n.,  in  California,  49. 
Aedes  fletcheri,  in  Canada,  178  ;    in 

Montana,  8,  65. 
Aedes  fluviatilis,  86. 
Aides  fuscus  (see  A.  cinereus). 
Aedes  gonimus,  sj).  n.,  from  Texas, 

86. 
Aedes   hexodontus,   breeding  places 

of,  in  California,  48. 
Aedes  hirsuteron,  in  Montana,  65. 
Aedes  idahoensis,  in  U.S.A.,  8,  65, 

89,  146. 
Aedes  increpitus,  in  U.S.A.,  7,  48  ; 

breeding  places  of,  48. 
Aedes  innuitus,  sp.  n.,  from  Green- 
land, 86. 
Aedes  lativiltatus  (see  A.  curriei). 
Aedes  mediolineatus,  confused  with 

A.  curriei,  9. 
Aedes  mimesis,  breeding  places  of, 

in  Canada,   178 ;    in    U.S.A.,   8, 

146. 
Aedes  nigromaculis,  breeding  places 

of,  8  ;  in  U.S.A.,  8,  65,  146,  223. 
Aedes  onandagensis  (see  A.  curriei). 
Aedes  paliistris,  breeding  places  of, 

in  California,  48. 
Aedes prodotes,  sp.  n.,  in  Montana,  8. 
Aedes  puUaius,  in  U.S.A.,  8,  65,  146. 
Aedes  quaylei  (see  A.  curriei). 
Aedes  riparius,  in  Montana,  8. 
Aedes  sansoni,  in  Canada,  178;    in 

U.S.A.,  8,  146 ;    breeding  places 

of,  8,  178. 
Aedes  sollicitans,  drainage  measures 

against,  in  New  Jersey,  156. 
Aedes    spenceri,    in    Canada,    178; 

in  U.S.A.,   8,   65,   89  ;     breeding 

places  of,  8. 
Aedes  stimulans,  in  Colorado,   146. 
Aedes  sylvestris  (see  A.  vexans). 
Aedes    taeniorhynclius,    in    French 

Guiana,  160. 
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Aedes  tahoensis,  breeding  places  of, 

in  California,  48. 
Aedes   thomsoni,    resistance   of,    to 

desiccation,  in  India,  64. 
Aedes  triseriatus,  in  Montana,  8. 
Aedes  triseriatus  var,  hendersoni,  n., 

in  Colorado,  146. 
Aides  trivittatus,  breeding  places  of, 

in  U.S.A.,  8. 
Aedes  varipcdpus,  in  U.S.A.,  7,  49  ; 

breeding  places  of,  49. 
Aedes  ventrovittis,   breeding  places 

of,  in  California,  49. 
Aedes  vexcms   (sylvestris),   breeding 
places  of,  in  Canada,  178  ;  biono 
mics  and  control  of,  in  U.S.A. 
8,  48,  65,  66,  146,  223;    experi 
mentally  conveying  anthrax,  181 
Aedes  zoosophus,  sp.  n.,  in  Texas,  86. 
Aedomyia,   methods  of  respiration 

of,  182. 
Aedomyia  africana,  at  Accra,  16. 
Aegialitis   minor,    destroying   mos- 

quitos  in  Macedonia,  162. 
aenea,  Ulidia. 
aestivalis,  Aides. 

Aestivo-autumnal  Parasite  of  Mal- 
aria (see  Plasmodium  falciparum), 
affinis,  Oambusia. 

Africa,   midges  attacking  man  in, 
83  ;    flies  infesting  elephant  and 
rhinoceros  in,  107  ;   transmission 
of  trypanosomiasis  by  flies  other 
than   Glossvna  in,    99,   119,   120, 
122,  123. 
Africa,  East,  Ornithodorus  moubata 
conveying  relapsing  fever  in,  33  ; 
Bhipicephalus  pulchellus  imported 
into    Zanzibar    on    cattle    from, 
46. 
Africa,   Portuguese  East,   distribu- 
tion of  Glossina  in,  134  ;  trypano- 
somiasis carried  by  Tabanids  in, 
120. 
Africa,    South,    measures    against 
Ornithodorus  megnini  on  cattle  in, 
32 ;     importance    of    Economic 
Entomology     in,     133 ;      Gimex 
pipistrelli  infesting  bats  in,  159  ; 
insect-borne  diseases  of  domestic 
animals  in,  167. 
Africa,  West,  early  stages  of  mos- 
quitosin,  38;  insect-bornediseases 
of  horses  in,  122. 
African   Coast   Fever,   in   domestic 
animals   in   Tropical  Africa,    30, 
31,     123,     134,     167,     182,     235; 
measures  against,    134,  167,  182, 
235. 
africana,  Aidomyia ;    Stegomyia. 
africanus,     Mansonioides ;    Phlebo- 

tomus  minutus. 
agilis,  Laelaps. 

agitator,  Culex  (see  C.  floridanus). 
agreslis,  Tabanns. 


dhalae,  Pygiopsylla. 

aitkeni.  Anopheles. 

aJcamushi,      Trombidium      ( Micro- 

thrombidium). 
Alaska,    Culex    impatiens    in,    49 ; 
Lepiinillus    validus    on    beavers 
in,  157. 
alasTcaensis,  Theobaldia. 
Albania,    mosquitos    and    malaria 

in,  12,  34,  175,  198. 
Alberta,  new  Aides  from,  9  ;  spread 

of  cattle  mange  in,  15. 
albicosta,  Taeniorhynchus. 
albigeniculatus,  Ehipiceplialus  evertsi, 
albimanus.  Anopheles, 
albimedius,  Tabanus. 
albipes.  Anopheles, 
albipictus,  Dermacentor. 
albiprivatus,  Sabethes. 
albirostris.  Anopheles, 
albocephalus,  Ochlerotatus. 
albopicta,  Stegomyia. 
albotasniattis.  Anopheles. 
Alcohol,  against  bed-bugs,  77. 
aldrichi,  Aides, 
alexandrinus,  Mus  rattus. 
Algeria,  Tabanids  transmitting  try- 
panosomiasis in,  99  ;  Ophionyssus 
natricis  infesting  Vipera  libetina 
in,  139  ;    mosquitos  and  malaria 
in,  141,  174,  177,  211. 
Allspice,    ineffective    against    bed- 
bugs, 240. 
Almond    Oil,    in    formula    against 

mites  on  fowls.  111. 
aloponotum.  Aides. 
Alsace,  bionomics  of  mosquitos  in, 

212. 
altiusculus,  Aides, 
Alum,  for  treating  sores  caused  by 
flies,     203 ;     ineffective    against 
bed-bugs,  240. 
amazonensis,  Taen iorhynchus . 
amazonicum,  Simulium. 
Amblyomma  americanum,  infesting 

dogs  in  Texas,  183. 
Amblyomma   cajennense,    hosts    of, 
in  Brazil,  90;    in  Ecuador,  192; 
infesting  dogs  in  Panama,  183. 
Amblyomma  concolor,   hosts  of,   in 

Brazil,  90. 
Amblyomma  dissiraile,  bionomics  of, 

in  British  Guiana,  178. 
Amblyomma  fossum,  in  Brazil,  90. 
Amblyomma    hebraeum,    conveying 

heart-water  of  sheep,  161. 
Amblyomma   longlrostre,    on    Cerco- 

laves  vellosus,  in  Brazil,  90. 
Amblyomma  maculattim,  in  Ecuador, 
192 ;     infesting   dogs   in   U.S.A., 
183. 
Amblyomma  parvum,   hosts   of,   in 

Brazil,  90. 
Amblyomma     splendidum,     in     the 
Belgian  Congo,  16i. 
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Amblyomma  variegatum,  in  the 
Belgian  Congo,  161  ;  in  Nigeria, 
225. 

Amblyopinus,  parasitic  on  rodents 
in  South  America,  157. 

amenocles,  Ghalcis. 

America,  North,  classification  of 
Diptera  of,  83 ;  Coleopterous 
parasites  of  rodents  in,  157 ; 
distribution  of  Taeniorhynchus 
perturbans  in,  182  ;  parasites  of 
dogs  in,  183  ;  (see  Canada  and 
U.S.A.). 

America,  South,  fly  attacking  the 
human  eye  in,  22;  incidence  of 
yellow  fever  in,  29  ;  trypanosomes 
infesting  monkeys  in,  93  ;  Chry- 
somyia  macellaria  in,  121  ;  Oes- 
trinae  of,  129 ;  Aviblyopinus-^axa,- 
sitio  on  rodents  in,  157  ;  Taenio- 
rhynchus titillans  in,  182. 

americana,  Haematopota ;  Peripla- 
neta ;    Schistocerca. 

americanum,  Amblyomma. 

americanus,  Leptus  ;    Tapirus. 

Ammonia,  and  turpentine  against 
bed-bugs,  55  ;  against  mites  on 
fowls,  111. 

Ammonia  Water,  effective  against 
bed-bugs,  240. 

ampelophila,  Drosophila. 

amphibius,  Arvicola. 

anacantha,  Acanthocera. 

analis,  Cuterebra  (see  G.  apicalis). 

Anaplasma  centrale,  less  fatal  to 
cattle  than  A.  marginale,  10 ; 
infesting  cattle  in  Turkey,  12. 

Anaplasma  marginale,  frequently 
fatal  to  cattle,  10  ;  transmitted 
by  Margaropus  annulatus,  75. 

Anaplasmosis,  in  cattle  in  Turkey, 
12. 

Anaphylaxis,  in  domestic  animals, 
caused  by  Oestrid  larvae,  44. 

a/adersoni,  Dermac€ntor(BeeI>.  venus- 
tus). 

Angelica  Root,  ineffective  against 
bed-bugs,  240. 

am^ustifrons,  Musca. 

(mgustipennis,  Melanoplus. 

Amline,  in  formulae  for  larvicide 
for  flies,  25. 

am,ips,  Culex  {Melanoconion). 

Anise,  Oil  of,  against  lice,  93. 

Aniseed  Oil,  useless  for  protecting 
camels  from  blood-sucking  flies, 
109. 

Ankylostoma  duodenale,  in  man,  13  ; 
a  possible  carrier  of  kala-azar, 
208. 

annulata,  Theobaldia  ;    Uranotaenia. 

cmnulatus,  Culex  ;    Margaropus. 

annulicornis,  Johannsenomyia. 

a/nnuUpes,  Anopheles  ;  Ochleroiatus 
(Oulicada). 


Anopheles,  and  malaria,  measures 
against,  3,  25,  47,  110,  121,  124- 
127,  154,  174,  176,  230-235,  239  ; 
parasites  and  natural  enemies  of, 
2,37,79,130;  in  British  Columbia, 
166  ;  in  Cyprus,  47  ;  in  Egypt, 
176,  239 ;  distribution  of,  in 
England,  236 ;  in  France,  24, 
230-235  ;  percentage  of,  in  the 
Gambia,  47 ;  bionomics  of,  in 
Germany,  57,  77,  191  ;  key  to 
Gold  Coast  species  of,  17  ;  absence 
of,  in  Hawaii,  163  ;  at  Jeddah, 
61  ;  in  Malaya,  3  ;  experiments 
with  Malayan  species  of,  124-127; 
in  Sumatra,  110  ;  distribution  of, 
in  Switzerland,  52 ;  in  U.S.A., 
154,  186 ;  anatomy  of,  208 ; 
effect  of  numbers  of,  on  the 
incidence  of  malaria,  121  ;  hiber- 
nation of,  24  ;  conveying  horse- 
sickness  in  the  Belgian  Congo, 
161  ;  resistance  of,  to  cold,  77  ; 
probably  not  the  winter  carriers 
of  malaria  in  U.S.A.,  5 ;  supposed 
inheritance  of  malaria  infection 
in,  77. 

Anopheles  aconitus,  and  malaria  in 
Malaya,  125  ;  breeding  places  of, 
in  Dutch  E.  Indies,  110,  156, 
213,  214. 

Anopheles  aitkeni,  not  a  proven 
carrier  of  malaria  in  Malaya, 
126. 

Anopheles  albimamis,  bionomics  of, 
in  Brazil,  90,  91  ;  and  malaria 
in  Ecuador,  192 ;  in  French 
Guiana,  160. 

Anopheles  albipes  (&eeA.  albimanus). 

Anopheles  albirostris  {see  A .  aconitus). 

Anopheles  albotaeniatus,  in  Dutch 
E.  Indies,  110,  213. 

Anopheles  annuUpes,  breeding  places 
of,  in  Queensland,  223,  227. 

Anopheles  argyrotarsis,  bionomics 
of,  in  Brazil,  90,  91  ;  in  French 
Guiana,  160. 

Anopheles  barbirostris,  in  Dutch  E. 
Indies,  53,  110,  156,  213,  214; 
little  susceptible  to  experimental 
infection  with  malaria,  126. 

Anopheles  barbirostris  var.  bancrofti, 
in  Queensland,  227 ;  probably 
not  a  carrier  of  Onchocerca  gibsoni, 
27. 

Anopheles  bifurcatus,  in  Albania, 
175 ;  distribution  of,  in  the 
British  Isles,  175  ;  and  malaria 
in  France,  23,  24,  190,  206,  234; 
and  malaria  in  Macedonia,  72, 
117,  162,  201  ;  in  Rumania,  191  ; 
bionomics  of,  in  Switzerland,  52, 
172;  in  Wurtemb'irg,  212; 
parasites  of  larva  of,  79,  135; 
cannibalistic  larva  of.  162. 
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Anopheles  brasiUensis,  bionomics  of, 

in  Brazil,  90,  91. 
Anopheles  cardamitisi  (see  A.  pales- 

tinensisy. 
Anopheles  chaudoyei,  possibly   dis- 
tinct from  A.  iurkJiudi,  201  ;  and 

malaria  in  the  Sahara,  201. 
Anopheles     cinctus,     in     the     Gold 

Coast,  17. 
Anopheles  cinereus,  bionomics  and 

synonomy   of,    in   U.S.A.,    7,   8 ; 

breeding  places  of,  in  Germany, 

212. 
Anopheles  claviger  (see  A.  maculi- 

2)ennis). 
Anopheles  costalis,  breeding  places 

of,  in  West  Africa,  17,  38,  225  ; 

in   Zanzibar,    123 ;     Cynonycteris 

straminea  not   affected  by  bites 

of,  11. 
Anopheles  crucians,  and  malaria  in 

U.S.A.,  154. 
Anophelescubensis{seeA.albimanus). 
Anopheles  evlicifacies,  and  malaria 

in  India,  2,  173,  195,  196. 
Anopheles  eiseni,  in  Brazil,  90. 
Anopheles    (Chagasia)   fajardoi,    in 

Brazil,  90. 
Anopheles  flavicosta,    in    the    Gold 

Coast,  17. 
Anopheles   flams,    sp.    n.,    in    the 

Dntch  E.  Indies,  214. 
Anopheles  fuliginosus,  and  malaria 

in     India,     2,     173,     195,     196; 

attacked  by  Geratopogon  in  Burma 

37  ;    in  Formosa,   50  ;    breeding 

places    of,    in    Java,    156,    214 ; 

and  malaria  in  Malaya,  125,  126. 
Anopheles  funestus,  in  Tropical  West 

Africa,  17,  141,  225  ;  and  malaria 

in  Zanzibar,  123. 
Anopheles  funestus  var.  listoni,  and 

malaria  in  India,  2. 
Anopheles    hunteri,    not    a    proven 

carrier  of  malaria  in  Malaya,  126. 
Anopheles  indiensis,  in  Hongkong, 

50. 
Anopheles  jeyporensis,  in  Hongkong, 

50. 
Anopheles   lanvari,    in    Hongkong, 

50  ;   and  malaria  in  Malaya,  125, 

126. 
Anopheles  lochi,  in  Dutch  E.  Indies, 
53,     110,    156,    213,    214;      and 

malaria  in  Malaya,  126. 
Anopheles    leucosphyrus,    in    Dutch 

E.  Indies,  110,  156. 
Anopheles    lindesayi.    anatomy    of, 

208. 
Anopheles  listoni,  in  Formosa,  50  ; 
and  malaria  in  the  Punjab,  195. 
Anopheles  ludlowi,  in  Dutch  E. 
Indies,  53,  110,  156,  213,  214; 
in  Formosa,  50  ;  and  malaria  in 
Malaya,  124. 


Anopheles  (Manguinhosia)  lutzi, 
bionomics  of,   in  Brazil,    90,   91. 

Anoj)heles  macidatus,  in  Hongkong, 
50  ;  and  malaria  in  Malaya,  125, 
126,  222  ;    in  the  Punjab,  195. 

Anopheles  maculipalpis,  and  malaria 
in  India,  2. 

Anoj^helesmaculipennis, andmalariSi, 
4,  23,  24,  31,  56,  66,  101,  106, 
117,  162,  175,  190,  191,  192,  193, 
201,  206,  230-235  ;  in  Albania, 
175  ;  in  Australia,  62  ;  in  Bel- 
gium, 4;  in  Britain,  31,  175; 
in  British  Cohimbia,  166 ;  in 
Formosa,  21  ;  in  JFrance,  23,  24, 
190,  206,  230-235  ;  in  Germany, 
56;  in  Kentucky,  210;  in 
Macedonia,  71,  72,  117,  162,  191, 
201  ;  in  Kumania,  191,  192,  193  ; 
in  Spain,  216  ;  bionomics  of,  in 
Switzerland,  52,  172  ;  campaign 
against,  in  U.S.A.,  66  ;  in  Wur- 
temburg,  212  ;  parasites  of  larva 
of,  2,  79  ;  anatomy  of,  208 ; 
development  of  malarial  parasites 
in,  106  ;  malarial  parasites  unable 
to  hibernate  in,  101. 

Anopheles  marshalli,  breeding  places 
of,  in  West  Africa,  16,  17,  38. 

Anopheles  mattogrossensis,  in  Brazil, 
91. 

Anopheles  mauritianus,  in  West 
Africa,  16,  17,  225;  not  an 
important  carrier  of  malaria  in 
Egypt,  177  ;   in  Zanzibar,  123. 

Anopheles  minimus,  in  Hongkong, 
50. 

Anopheles  nigerrimus,  in  the  Pun- 
jab, 195. 

Anopheles  nigripes  (see  A.  plum- 
beus). 

Anopheles  nili,  in  West  Africa,  17, 
225. 

Anopheles  [Stethomyia)  nimbus,  bio- 
nomics of,  in  Brazil,  90,  91. 

Anopheles  nursei  (see  A.  palesti- 
nensis). 

Anopheles  occidentalis,  in  U.S.A., 
7,  65. 

Anopheles  palestinensis  {nursei, 
superpictus),  in  India,  2  ;  trans- 
mitting malaria  in  Egypt,  177  ; 
not  observed  in  Albania,  175 ; 
synonyms  and  bionomics  of,  in 
Macedonia,  72,  117,  162,  191,  201. 

Anopheles  (Myzorhynchella)  parvus, 
in  Brazil,  90. 

Ajiopheles  pharoensis,  in  the  Gold 
Coast,  17  ;  transmitting  Plasmo- 
dium vivax  in  Egypt,  176  ;  in 
Madagascar,  157. 

Anopheles  plumheus,  distribution 
of,  in  the  British  Isles,  175 ; 
larva  of,  in  France,  206  ;  biono- 
mics of,  in  Switzerland,  52,  172. 
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Anopheles  pseudopictus  (see  A.  sin- 
ensis). 

Anopheles  pseudopimctipennis,  a 
slight  carrier  of  malaria  in  Cali- 
fornia, 70. 

Anopheles  ptdcherrimus,    in    India, 
2,    195,    196 ;     in   Mesopotamia, ' 
177  ;     on  a  ship  in  the  Persian 
Gulf,  129. 

Anopheles  punetipennis,  in  British 
Columbia,  166;  in  U.S.A.,  66, 
70,  154. 

Anopheles  punctulatus,  in  Formosa, 
50;  in  Dutch  E.  Indies,  110, 
156,  213. 

Anopheles  quadrimacidatus,  and 
malaria  in  U.S.A.,  6,  70,  137,  146, 
154 ;  effect  of  temperature  on 
malarial  parasites  in,  32. 

Anopheles  rhodesiensis,  in  India,  2  ; 
in  the  Gold  Coast,  17. 

Anopheles  rossi,  in  Formosa,  50 ; 
experimentally  infected  with 
malaria  in  India,  2  ;  in  Dutch 
E.  Indies,  53,  110,  156,  214; 
probably  an  unimportant  carrier 
of  malaria  in  Java,  214;  and 
malaria  in  Malaya,  124,  125,  127  ; 
a  doubtful  carrier  of  malaria 
in  Punjab,  173,  195. 

Anopheles  rossi  var.  indefinitus,  50  ; 
in  Java,  53,  213,  214;  breeding- 
places  of,  in  Malaya,  124 ;  less 
susceptible  to  experimental  infec- 
tion with  malaria  than  the  typical 
form  in  Malaya,  125. 

Anopheles  rufipes,  in  the  Gold 
Coast,  17. 

Anopheles  schilffneri,  in  Java,  156. 

Anopheles  sergenti  (see  A.  palesti- 
nensis). 

Anopheles  sinensis,  in  Formosa,  50  ; 
in  Dutch  E.  Indies,  53,  110,  156, 
213,  214 ;  little  susceptible  to 
experimental  infection  with 
malaria,  126. 

Anopheles  sinensis  var.  pseudopictus, 
in  Albania,  175  ;  breeding  places 
of,  in  Macedonia,  117,  162,  201  ; 
and  malaria  in  Rumania,  191, 192. 

Anopheles  squamosus,  in  the  Gold 
Coast,  17  ;  in  Madagascar,  157  ; 
in  Zanzibar,  123. 

Anopheles  stephensi,  and  malaria 
in  India,  2,  195,  196. 

Anopheles  superpictus  (see  A.  pales- 
tinensis). 

Anopheles  superpictus  var.  macedo- 
niensis  (see  A.  palestinensis). 

Anopheles  tarsimacidatus,  in  Brazil, 
90. 

Anopheles  tessellatus,  in  Formosa, 
50 ;  breeding  places  of,  in 
Malaya,  126. 

Anopheles  theileri,  in  Nigeria,  225. 


Anopheles  ttirkhudi,  experimentally 
infected  with  malaria  in  India,  2  ; 
breeding  places  of,  in  Northern 
Africa,  141  ;  transmitting  mal- 
aria in  Egypt,  177  ;  A.  chaudoyei 
possibly  distinct  from,  201. 

Anopheles  umbrosus,  in  the  Gold 
Coast,  1 7 ;  and  malaria  in  Malaya, 
125. 

Anopheles  vagus  (see  A.  Indloivi). 

Anopheles  ivilhnori,  in  Formosa,  50  ; 
and  malaria  in  India,  2,  195 ; 
anatomy  of,  208 ;  Trematode 
parasite  of  larva  of,  2. 

anophelis,  Caulleryella. 

Anthomyia,  causing  myiasis  in  man, 
3  ;  eggs  of  Dermatobia  laid  on, 
in  Brazil,  130. 

Anthrax,  possibly  transmitted  by 
Chrysomyia  macellaria,  149;  ex- 
perimental transmission  of,  by 
blood-sucking  insects  in  U.S.A., 
181. 

anthropophaga,  Cordylobia. 

Antimony,  cattle  tieated  with,  for 
trypanosomiasis,  133. 

Antimony  Oxide,  ineffective  against 
trypanosomiasis  in  donkeys,  134. 

Ants,  in  houses  in  Australia,  62  ; 
in  houses,  sodium  fluoride  against, 
40 ;  attacked  by  Ochromyia  jejuna 
in  India,  131. 

Aphiochaeta  ferruginea,  infesting 
meat  in  India,  63. 

aphiochaetae,  Caulleryella. 

apicalis,  Cuierebra. 

apicoannulatus,  Ochlerotatus. 

Apiomerus,  confused  with  Triatoma 
in  Brazil,  92. 

Aplodontia,  Leptinillus  aplodontiae 
on,  in  North  America,  157. 

aplodontiae,  Leptinillus. 

apodenii,  Demodex. 

Apodemus  sylvaticus,  new  species 
of  Demodex  infesting,  235. 

appendiculatus,  Bhipicephalus. 

Arabia,  mosquitos  and  filariasis  in, 
61  ;    Glossina  iachinoides  in,  228. 

Araneus  audax,  toxicity  of  extracts 
of,  112. 

Araneus  erythromela,  toxicity  of 
extracts  of,  112. 

arborea,  Hyla. 

Argas  miniatus  (see  A.  persicus). 

Argas  persicus  (Fowl  Tick),  in 
U.S.A.,  224. 

Argentina,  measures  against  ticks 
infesting  cattle  in,  74,  75,  180, 
188,  238,  240  ;  measures  against 
house-flies  in,  180  ;  Gastrophilus 
duodenalis  infesting  horses  in, 
238;  Oestrinae  from,  129;  Oncho- 
cerca bovis  infesting  cattle  in,  29  ; 
Triatoma  believed  not  to  convey 
Chagas'  disease  in,  59. 


252 


INDEX. 


argyrotarsis,  Anopheles. 

Arkansas,  malaria  control  in,  136- 
138. 

armatipes,  Glossina. 

Armigeres  magnus,  breeding  places 
of,  in  India,  64. 

Armigeres  (Besvoidya)  obturbans,  in 
India,  64,  196 ;  experimental 
transmission  of  dengue  by,  195 ; 
in  Formosa,  51. 

Arrhenal,  pigs  treated  with,  for 
trypanosomiasis,  133. 

arribalzagae,  Taeniorhynchus. 

Arsenic,  resistance  of  spirochaete 
of  relapsing  fever  to,  33  ;  cattle 
treated  with,  for  trypanosomiasis, 
133. 

Arsenical  Baits,  for  blow-flies,  164, 
165. 

Arsenical  Dips,  for  cattle,  102 ; 
formulae  for,  89,  143,  153; 
notice  of  review  of  modem 
knowledge  of,  29 ;  restraining 
influence  of  cyanide  upon  oxida- 
tion of,  132 ;  (see  Dips  and 
Dipping). 

Arsenious  Acid,  ineffective  against 
bed-bugs,  240. 

Artemisia  vulgaris,  adult  of  Trom- 
bidium  akamushi  feeding  on,  187. 

Arvicola  amphibius,  infected  with 
Spirochaeta  erocidurae,  11. 

Asafoetida,  oil  emulsion  prepared 
from,  useless  for  protecting  camels 
from  blood-sucking  flies,  109. 

Asilids,  predaceous  on  Glossina,  99  ; 
trypanosomes  of  other  flies  un- 
able to  survive  in,  34. 

asini,  Haematopinus  (see  H.  ma(yro- 
cephalus). 

asininus,  Gastrophilus  equi. 

Aster  chinensis,  fumigation  with 
pollen  of,  against  mosquitos,  51. 

Ateles  pentadactylus,  Trypanosoma 
lesourdi  in,  in  French  Guiana,  93. 

atrata,  Bhegmoclema. 

atratus,  Gulex  (Melanoconion)  ; 
Tabam.us. 

Auchmeromyia  luteola,  155  ;  Och- 
romyia  jejuna  allied  to,  131. 

audax,  Araneus. 

aureum,  Simulium  (see  S.  latipes). 

aurites,  Taeniorhynchus  {Chryso- 
conops). 

Australia,  relation  of  house-flies  to 
disease  in,  41  ;  insects  injurious 
to  man  in,  62  ;  wasps  predaceous 
on  flies  in,  68 ;  parasites  of 
fowls  in,  74 ;  bionomics  of 
Lyperosia  exigua  in,  118  ;  traps 
and  baits  for  blow-flies  in,  164; 
mosquitos  and  malaria  in,  62,  73, 
223,  227 ;  experiments  with 
mosquito  larvicides  in,  207  ;  bio- 
nomics   and    control    of    Oestrus 


ovis  in,  93 ;  investigation  into 
the  cause  of  Onchocerca  gibsoni  in 
cattle  in,  27 ;  a  blood-sucking 
Pericoma  in,  83;  measures  against 
parasites  of  sheep  in,  41,  42,  68, 
74,  80,  93,  164,  165,  224;  Simu- 
lium attacking  domestic  animals 
in,  178 ;  experimental  trans- 
mission of  dengue  by  Stegomyia 
fasciata  in,  213 ;  Tabanidae  of, 
118,  238;  tick -resistant  strain 
of  cattle  in,  187 ;  measures 
against  ticks  in,  41,  102. 

australis,  Margaropus  annulatus  ; 
Tabanus. 

Austria,  typhus  fever  endemic  in, 
226. 

autumnalis,  Leptus  ;     Musca. 

avium,  Ceratophyllus. 

azurea,  PJwrmia. 


B. 

Babesia  bigeminum  {seePiroplasma). 

Baboons,  Glossina  submorsitans  as- 
sociated with,  in  the  Gold  Coast, 
98. 

Bacillus  anthracis  (see  Anthrax). 

Bacillus  pestis  (see  Plague). 

Bacillus  typhi- exanthematici,  isola- 
tion of,  from  lice,  213. 

baculus,  Lipeurus. 

Bahamas,  new  mosquitos  from,  88. 

Baits,  for  blow-flies,  164;  for 
house-flies,  41,  100,  116,  177,  185. 

Balearic  Islands,  Phlebotomus  in, 
49. 

Bal^ri  (see  Trypanosoma  pecaudi). 

Balkans,  equine  piroplasmosis  in, 
121 ;    (see  Macedonia). 

ba/ncrofti,  Filaria  (Microfilaria). 

Banksinella  lineatopennis,  in  Nigeria, 
225. 

Barbados,  use  of  fish  to  destroy 
mosquito  larvae  in,  64. 

barbirostris.  Anopheles. 

Barbus  terio,  ineffective  in  destroy- 
ing mosquito  larvae,  173. 

basalis,  Pseudoskusea. 

Bats,  possibly  alternative  host  of 
Trematode  parasite  of  mosquitos, 
2  ;  destroying  mosquitos,  70  ; 
Glossina  feeding  on,  98  ;  attacked 
by  Cimex  pipistrelli,  159. 

Bdellolarynx  sanguinolentus,  in 
India,  64. 

Beavers,  Coleopterous  parasites  of, 
in  North  America,  157. 

beckeri,  Pangonia. 

Bed-bugs,  measures  against,  18, 
55,  67,  77,  240 ;  bionomics  of, 
77,  158,  159,  174;  on  fowls  in 
U.S.A.,  143 ;  experiments  with 
kala-azar     and,     207 ;      possible 
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carriers  of  Oriental  sore,  159  ; 
experiments  in  the  transmission  of 
plague  by,  I  ;  not  carriers  of 
poliomyelitis,  68 ;  not  experi- 
mentally conveying  Spirochaeta 
icterohaemorrhagiae,  165 ;  pos- 
sible carriers  of  toxoplasmosis, 
28  ;  experimentally  transmitting 
recurrent  fever,  59  ;  not  experi- 
mentally transmitting  recurrent 
fever,  215  ;  experimentally  trans- 
mitting recurrent  fever  in  Vene- 
zuela, 216  ;  experiments  in  deve- 
lopment of  trypanosomes  in,  160  ; 
(see  Gimex). 

Beechwood  Creosote,  a  repellent  for 
tsetse-llies,  98. 

Beeswax,  in  dressing  against  Chry- 
somyia  maeellaria,  150. 

Belgium,  locally  acquired  cases  of 
malaria  in,  4. 

Benibex,  predaceous  on  Glossina, 
99. 

Bengal,  measures  against  malaria  in, 
19'6. 

Benign  Tertian  Malaria,  incidence  of, 
in  Sumatra,  110;  (see  Plas- 
modium vivax). 

Benzine,  against  Oestrus  ovis,  in 
sheep,  94. 

Benzol,  against  bed-bugs,  77. 

berbcrum,  Trypanosoma. 

besti,  Tahanus. 

bezziana,  Chrysomyia  (Pycnosortia). 

bicallosus,  Tahanus. 

bicolorata,  Diatomineuru . 

bifurvata,  Bivoltasia. 

bifurcatus.  Anopheles. 

bigeminum,  Piroplasma  (Babesia). 

BUe,  in  formulae  for  larvicide  for 
flies,  25. 

bimaculatus,  Chromis. 

bimaculipes,  Phouiomy ia. 

Biomyia  tempesiatmn,  feeding  in 
conjunction  with  Stomoxys  in 
Zanzibar,  46. 

Birds,  not  important  carriers  of 
ticks,  30  ;  destroying  mosquitos, 
70  ;  parasites  of,  in  Brazil,  92  ; 
Cuiex  jnpiens  feeding  on,  107  ; 
attacked  by  Phormia  azurea,  155  ; 
mosquitos  infecting,  with  Plas- 
modium  relictum,  139,  229,  233  ; 
trypanosomes  infesting,  229. 

biselliella,  Tineola. 

biseriatum,  Menopon. 

bivittatus,  Melanoplus. 

Black-pitted  Tick  (see  Bhipice- 
phalus  simus). 

Black  Sea,  Stegomyia  fasciata  on 
coast  of,  78. 

blanchardi,  Ceratopogon. 

Blatta  orientalis,  in  houses  in  Aus- 
tralia, 62  ;    in  Kentucky,  210. 

Blatta  germanica  (see  Phyllodromia). 
(C554) 


Blow-fiies,  natural  enemies  of,  80  ; 
traps  and  baits  for,  74,  164. 

Blue  Tick  (see  Margaropus  decolora- 
tus). 

bolli,  Spliaragem^on. 

BoopTiilus  (see  3Iargaropus). 

Boracic  Acid,  ineffective  against 
bed-bugs,  240. 

Borax,  ineffective  against  bed-bugs, 
240. 

Bordeaux,  Anophelines  and  malaria 
at,  190. 

Boric  Acid,  not  arresting  oxidation 
in  arsenical  dips,  132. 

Bot-flies,  infesting  reindeer  in  Nor- 
way, 78 ;  probably  not  carriers 
of  swamp  fever  of  horses,  86 ; 
infesting  dogs  in  U.S.A.,  183  j 
(see  Gastrophilus). 

boueti,  Leptocim,ex  {Gimex). 

bovis,  Ghorioptes ;  Gastrophilus  (see 
G.  intestinalis)  ;  Hypoderma ; 
Onchocerca  ;  Psoroptes  communis. 

brasiliana,  Synthesiomyia. 

brasiUensis,  Anopheles  ;     Triatoma. 

Brazil,  blood-sucking  insects  of, 
90-92  ;  bionomics  of  Simulium 
amazonicum  in,  129  ;  Oestrinae 
of,  129  ;  Triatoma  m.egista  con- 
veying Trypinosoma  cruzi  in 
217. 

brehmei,  Gulex  (see  G.  restuans). 

brev icellulus,  Tae-aiorhyncJms. 

brevicomis,  Nasonia. 

brevipaljris,  Gyaihomyia  ;    Glossina. 

brevis,  Fannia. 

British  Columbia,  Aedes  varipalpus 
in,  49  ;    Anopheles  of,  166. 

British  Guiana,  Eembecid  wasps 
predaceous  on  flies  in,  18  ;  mos- 
quito-borne diseases  in,  84 ; 
measures  against  house-flies  in, 
177,  209. 

British  Isles,  Anophelines  and 
malaria  in,  31, 175,  236 ;  Gicindela 
campestris  predaceous  on  blow- 
flies in,  80 ;  Gimex  pipistrelli 
infesting  bats  in,  159  ;  bionomics 
of  Gulex  pipiens  in,  107  ;  Hippo- 
bosca  equina  attacking  domestic 
animals  in,  43  ;  mange  infesting 
horses  in,  211  ;  new  mites  in,  60  ; 
measures  against  warble  flies  in, 
17,  188. 

Brittany,  typhus  fever  endemic  in, 
226. 

Brown  Tick  (see  Bhipicephalus 
appendiculatus ). 

brucei,  Trypanosoma. 

Buffalo,  African,  trypanosomes  not 
found  in,  85. 

Buffalo,  Indian,  attacked  by  Lyper- 
osia  exigua  in  Australia,  119. 

Bulgaria,  equine  piroplasmosis  in, 
121. 
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caballi,  Piroplasma. 

eadaverinus,  DermesUs. 

caesar,  Lucilia. 

cajennense,  Ambly omnia. 

calcitrans,  Stomoxys. 

Calcium  Poly  sulphide,  value  of,  in 
dips  for  sheep  scab,  224. 

California,  mosquitos  of,  8,  48,  70, 
155,  186 ;  measures  against 
malaria  in,  70,  114,  155,  186; 
Rocky  Mountain  spotted  fever 
in,  171  ;  insect-borne  diseases 
in,  209. 

ealiginea,  Glossina. 

callidus,  Chrysops. 

Calliphora,  112;  measures  against, 
in  Egvpt,  100,  239  ;  in  Hawaii, 
164  ;   baits  for,  in  U.S.A.,  116. 

Ottlliphora  erythrocephala,  in  Galli- 
poli,  26  ;  disseminating  amoebic 
dysentery,  52 ;  infesting  meat 
in  Vienna,  81  ;  entering  houses 
in  U.S.A.,  103. 

Oalliphora  rufifacies  (see  Chryso- 
myia) 

GallipJiora  varipes  (see  Ghrysomyia). 

Calliphora  vomitoria,  causing  myia- 
sis in  man,  3  ;  in  Gallipoli,  26  ; 
not  ovipositing  on  meat,  81  ; 
infesting  horses  in  U.S.A.,  169. 

calopus,  Stegomyia  (see  S.  fasciata). 

camelina,  Eippobosca. 

Camels,  trypanosomiasis  conveyed 
to,  by  Pangonia  in  Somaliland, 
99 ;  experiments  in  protecting, 
against  blood-sucking  flies,  109  ; 
trypanosomiasis  of,  200  ;  insect- 
borne  diseases  of,  in  Egypt,  239. 

campestris,  Aedes  ;    Gicindela. 

Camphor,  against  lice,  93  ;  ineffec- 
tive against  lice,  189  ;  for  treat- 
ing mange  in  dogs,  37  ;  spirits 
of,  as  a  repellent  for  mosquitos, 
69. 

Camphorated  Oil,  injections  of,  for 
treating  horse-sickness,  161. 

Camponotus  pennsylvanicus,  sodium 
fluoride  against,  in  houses,  40. 

Canada,  insects  attacking  man  and 
animals  in,  40,  121,  183,  186  ; 
blood-sucking  flies  of,  9,  166, 
178,  182  ;  bot-flies  infesting  ro- 
dents in,  166 ;  bionomics  of 
Hypoderma  infesting  cattle  in, 
44,  45  ;  measures  against  mange 
infesting  cattle  in,  14. 

canadensis,  Aedes. 

Canary  {Serinus  canarius),  experi- 
ments with  Plasmodium  relictum 
in,  140  ;  trypanosome  in  blood 
of,  229. 

cancer,  Deinoceritcs. 

canicularis,  Fannia. 


caninum,  Dipyliditini. 

caninus,  Dentode.r. 

canis,  Gtenocephalus  ;  Sareoptes 
scabiei. 

canians,  Gulex. 

cantator,  Aedes. 

capensis,  Hippobosca. 

capitis,  Pediculus. 

caponis,  Lipeurus. 

caprae,  Trypanosoma. 

captonis,  Tabanus. 

capybara,  Hydrochoeras. 

Caraway,  essence  of,  against  mange 
in  rabbits,  94 ;  oil  of,  against 
mites  on  fowls,  143. 

Carbolic  Acid,  for  treating  mange  in 
dogs,  37  ;  against  lice,  59,  65  ; 
used  in  preparation  of  Mimms' 
culicide,  69 ;  addition  of,  to 
kerosene  emulsion  for  disinfecting 
poultry  houses,  74  ;  not  arresting 
oxidation  in  arsenical  dips,  132  ; 
for  destroying  eggs  of  bot-flies, 
152  ;  in  formula  for  mosquito 
larvicide,  179  ;  in  repellents  for 
blood-sucking  flies,  179. 

Carbon  Bisulphide,  fumigation  of 
houses  with,  61  ;  not  recom- 
mended against  Ghrysomyia  macel- 
laria,  150 ;  for  treating  horses 
infested  with  Gastrophilus,  152, 
238. 

Carbon  Dioxide,  stimulating  ovi- 
position  in  house-flies,  67. 

Carbon  Tetrachloride,  against  Ghry- 
somyia macellaria,  150. 

cardamitisi,  Anopheles  (see  A.  pales- 
tinensis). 

Gariacus  rufiis,  ticks  on,  in  Brazil, 
90. 

carnaria,  Sarcophaga. 

Carolina,  South,  rice  cultivation 
not  increasing  mosquito  breeding 
places  in,  40 ;  new  mosquito 
from,  87. 

Carpathians,  measures  against  lice 
in,  135. 

carpio,  Gyprinus. 

carteri,  Elaphromyia. 

casei,  Piophila. 

Cassia,  Oil  of,  as  a  repellent  for 
mosquitos,   69. 

Castor  Oil,  as  a  repellent  for  mos- 
quitos, 69  ;  for  protecting  camels 
from  Tabanids,  109. 

Castor  Oil  Plant,  planting  of, 
against  mosquitos,  70. 

castoris,  Platypsylhis. 

cataphylla,  Aedes. 

cati,  Notoedres. 

Cats,  more  susceptible  than  dogs  to 
toxoplasmosis,  28 ;  bot-flies  in- 
festing, in  Canada,  166  ;  attacked 
by  chigger-mites  in  Europe,  146  ; 
little    attacked    by    Ghrysomyia 
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macellaria  in  Panama,  149  ;  in- 
fested with  Microfilaria  in  Tunis, 
200 ;  attacked  by  Trombidium 
akaniushi,  187. 

Cattle,  parasites  of,  in  Central  and 
Soutli  America,  90,  130,  148,  149  ; 
parasites  and  diseases  of,  in 
Argentina,  29,  75,  180,  188,  238, 
240  ;  parasites  and  diseases  of, 
in  Australia,  27,  41,  102,  118, 
178,  187  ;  flies  infesting,  in 
Britain,  17,  43,  139,  188;  para- 
sites of,  in  Canada,  40,  44,  45, 
179  ;  parasites  of,  in  Egypt,  239  ; 
attacked  by  chigger- mites  in 
Europe,  146 ;  flies  producing 
myiasis  in,  in  Hawaii,  164  ;  com- 
pulsory dipping  of,  in  Louisiana, 
210  ;  diseases  of,  in  the  Philip- 
pines, 10 ;  ticks  attacking,  in 
Porto  Rico,  179  ;  parasites  and 
diseases  of,  in  U.S.A.,  46,  64, 
121,  146,  169 ;  tick -resistant 
strain  of,  in  New  South  Wales, 
187  ;  ticks  on,  in  New  Zealand, 
115  ;  injured  by  urticating  spines 
of  Hemileuca  oliviae,  230; 
measures  against  Ornithodorus 
megnini  on,  32,  64 ;  investiga- 
tions into  the  cause  of  Onchocerca 
gibsoni  in,  27,  29  ;  attacked  by 
bed-bugs,  159  ;  repellents  for  pro- 
tecting, from  flies,  187  ;  measures 
against  lice  on,  89,  153  ;  mea- 
sures against  mange  in,  14, 
218  ;  tick-borne  diseases  in,  10, 
12,  30,  31,  38,  41,  46,  123,  133, 
167,  182,  235,  238,  240  ;  dipping 
against  ticks  on,  38,  46,  75,  102, 
134,  182,  210,  235,  238,  240  ;  try- 
panosomiasis in,  in  Tropical 
Africa,  17,  36,  46,  68,  99,  123, 
167  ;  tick -borne  diseases  of,  in 
Rhodesia,  133,  182,  235. 

Cattle  Louse,  Long-nosed  (see  Lino- 
gnathus  vituli). 

Cattle  Louse,  Short-nosed  (see  Hae- 
matopinus  eurysternus). 

caucasicus,  Phlebotomus. 

Caucasus,  sandfly  fever  in,  78,  79. 

Caulleryella  anophelis,  sp.  n.,  para- 
site of  the  larvae  of  Anopheles 
bifurcatus  in  France,  135. 

Gaulleryella  aphiochaetae,  135. 

Caustic  Soda,  in  dips  against  ticks 
on  cattle,  102  ;  in  formula  for 
mosquito  larvioide,  179 ;  in 
sprays  for  house-flies,  185. 

caviae,  Ghirodiscoides. 

cayennensis,  Cuterebra  ;   Tabanus. 

cazalboui,  Trypanosoma. 

Cedar,  Oil  of,  as  a  repellent  for 
mosquitos,   69. 

Celebes,  typhus  fever  in,  226. 

Cellia  (see  Anopheles). 
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centrale,  Ana/plasma. 

Cephalomyia  maculata,  infesting 
camels  in  Egypt,  239. 

Cephenomyia  trompe,  infesting  rein- 
deer in  Norway,  78. 

Ceratitis,  parasites  of,  in  Nigeria, 
40. 

Ceratophyllus  avium,  on  fowls  in 
U.S.A.,  143. 

Ceratophyllus  fasciatus,  in  Australia, 
62;  on  rats  in  Malta,  43,  190; 
attacking  man  in  preference  to 
rats,  86. 

Ceratopogon  (Forcipomyia),  attack- 
ing other  insects,  37  ;  attacking 
man  in  Africa,  83. 

Ceratopogon  blanchardi,  175. 

Ceratopogon  raphaelis,  in  Java,  1 75. 

Ceratopogoninae,  suspected  vectors 
of  disease,  37. 

Cercolaves  vellosus,  Amhlyomma 
longirostre  on,  in  Brazil,  90. 

Cercopithecus,  infected  with  Spiro- 
chaeta  crocidurae,  11. 

Cereals,  rendered  unfit  for  human 
food  by  insects,  97. 

Gerodon  rupestris,  parasites  of,  in 
Brazil,  90,  92. 

Ceylon,  Siphonella  funicola  in,  22  ; 
insects  conveying  disease  in,  42. 

Chagas'  Disease,  distribution  of,  in 
South  America,  59 ;  (see  Try- 
panosoma cruzi). 

Chagas ia  (see  Anopheles). 

Chalcis  amenocles,  parasite  of  Glos- 
sina  in  the  Gold  Coast,  40,  99. 

('hameleon,'bed-bug8feedingon,  159. 

Chamomile  Flowers,  ineffective 
against  bed-bugs,  240. 

chanayi,  Freyana. 

Charbon  (see  Anthrax). 

chaudoyei,  Anopheles. 

cheopis,  Xenopsylla  (Loemopsylla). 

Chigger- mites,  attacking  man  and 
domestic  animals,  146-148. 

Chimpanzee,  Oriental  sore  experi- 
mentally produced  in,  200. 

China-berry  Tree,  planting  of, 
against  mosquitos,  70. 

chinensis,  Aster. 

Chin  Fly  (see  Gastrophilus  nasalis). 

Ghirodiscoides  caviae,  gen.  et  sp.  n., 
infesting  guinea-pigs,  60. 

Chironomus,  in  Switzerland,  172. 

Chir-pine  Oil  Emulsion,  useless  for 
protecting  camels  from  blood- 
sucking flies,  109. 

Ghlamydomonas,  larvae  of  Cidex 
feeding  on,  108. 

Chlorine,  less  effective  than  oil 
against  mosquito  larvae,  156. 

Chloroform,  for  destroying  larvae  of 
Chrysomyia  macellaria,  121,  150  ; 
for  treating  horses  infested  with 
Gastrophilus,  238. 
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Ghlorotabanus  mexicanus,  bionomics 

of,  in  Brazil,  90,  91. 
Chlorpicrin,  as  a  fumigant  against 

lice,  189. 
Choeromyia,  155, 
Cholera,  relation  of  flies  to,  100. 
Chorioptes  (see  Symbiotes). 
Chorioptes     bovis     equi,     infesting 

horses,  170. 
Chromis     bimaeulatus,     destroying 

mosquito  larvae  in  Gambia,  48. 
chrysidiformis,  Cobboldia. 
Chrysoconops  acer  (see  Taeniorhyn- 

chus  brevicellulus). 
Chrysoconops  aiirites   (see   Taenior- 

hynchus). 
Chrysoconops  pygynaeus,  in  the  Pun- 
jab, 196. 
chrysogaster,  Eretmopodites. 
Chrysomyia      bezziana,      attacking 

donkeys  in  Zanzibar,  124. 
Chrysomyia  dux,  in  Hawaii,  164. 
Chrysomyia  flaviceps,  causing  myi- 
asis in  Ceylon,  42  ;   bionomics  of, 
in  India,  62. 
Chrysomyia       macellaria       (Screw- 
worm    Fly),    causing   myiasis   in 
man     and     animals     in     South 
America,  52,  92  ;    bionomics  and 
control  of,  in  Panama,  148-150  ; 
bionomics    and    control    of,     in 
U.S.A.,  121,  169,  183. 
Chrysomyia  putoria,  feeding  in  con- 
junction with   Stomoxys  in  Zan- 
zibar, 46. 
Chrysomyia  rufifacies,  bionomics  of, 

in  Hawaii,  163. 
Chrysomyia      varipes,      predaceous 

enemies  of,  in  Australia,  68. 
Chrysops,  conveying  Filaria  loa  in 
Nigeria,  99  ;   predaceous  on  mos- 
quito larvae  in  Macedonia,  162  ; 
attacking  man,  83. 
Chrysops  callidiis,  oviposition  habits 

of,  19. 
Chrysops  coecutiens,  attacking  horses, 

169. 
Chrysops  costatus,  in  Brazil,  90. 
Chrysops  fulvaster,  in  Canada,  179. 
Chrysops  fusciapex,  in  Brazil,  90. 
Chrysops  leucospilus,  in  Brazil,  90. 
Chrysops    longicornis,    in    Nigeria, 

225. 
Chrysops  moerens,  in  Canada,  179. 
Chrysops  molestus,  in  Brazil,  90. 
Chrysops  parvifascia,  bionomics  of, 

in  Brazil,  90,  91. 
Chrysops  silacea,  in  Nigeria,  225. 
Chrysops      stitnulans,      oviposition 

habits  of,  in  India,  63. 
Cicindela  campestris,  predaceous  on 

blow-flies  in  Britain,  80. 
Cimex  boueti  (see  Leptocimex). 
Cvniex  columbarius,  infesting  povd- 
try  and  pigeons,  143,  159. 


Cimex  hemiptera,  in  Ecuador,  192  ; 
in  Kentucky,  210 ;  in  Nigeria, 
225  ;  trypanosomes  of  flies  \m- 
able  to  survive  in,  34 ;  animala 
attacked  by,  159. 
Gim.ex  hirandinis,  on  fowls  in 
U.S.A.,  143  ;  infesting  swallows, 
159. 
Giviex  inodoras,  infesting  poultry, 

143,  159. 
Cimex  lecLularius,  in  Kentucky,  210  ; 
on  fowls  in  U.S.A.,  143  ;  biono- 
mics of,  174;  able  to  exist 
independently  of  man,  159  ;  ani- 
mals attacked  by,  159 ;  Lepto- 
monas  found  in,  204  ;  a  possible 
carrier  of  toxoplasmosis,  28 ; 
lasting  infection  of,  with  Trypano- 
soma cruzi,  213;  (see  Bed-bugs). 
Cimex    pipistrelU,    infesting    bats, 

159. 
Cimex  roiundatus  (see  C.  heiniptera). 
cinctus,  Anopheles, 
cinerea,  Nepa. 
cinerescens,  Tabanus. 
cinereus,  Aedes  ;   Anopheles  ;    Taba- 
nus. 
Cirhina  latia,  ineffective  in  destroy- 
ing mosquito  larvae,  173. 
Citronella  Oil,  useless  for  protecting 
camels  from  blood-suckip^  flies, 
109;    in  repellent  for  protecting 
cattle  from  biting  flies,  187  ;   as 
a    repellent    for    mosquitos,    69 ; 
against  Simulium,  169. 
clarkii,  Gastrophilus  (see  O.  nasalis). 
claviger,  Anopheles  (see  A.  maculi- 

pennis). 
Clayton     Gas,     fumigation     with, 

against  mange  in  horses,  43. 
Climacura      melanurus,      breeding 

places  of,  in  U.S.A.,  88. 
Clinostomum,  Trematode  allied  to, 

infesting  fish  in  India,  131. 
Cnemidocoptes  gallinae,  on  fowls  in 

U.S.A.,  14. 
Cnemidocoptes   laevis,    on   fowls   in 

U.S.A.,  143. 
Cnemidocoptes     mutans,     measures 
against,  on  fowls  in  U.S.A.,  14, 
143. 
Coal  Oil,  against  bed-bugs  infesting 

fowls,  143. 
Coal  Tar,  against  lice  on  horses,  45. 
Coal  Tar  Creosote,  in  dips  for  lice 
on  cattle,  153  ;    effective  against 
bed-bugs,  240 ;    a  most  effective 
larvicide  and  preventive  of  putre- 
faction, 25-27. 
Cobboldia    chrysidiformis,    infesting 

the  African  elephant,  107. 
Cobboldia  loxodoniis,   infesting  the 

African  elephant,  107. 
Cockroach,    American    (see    Peri- 
planeta  americcma). 
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Cookroaoh,  Oriental  (see  Blatta 
orientalis). 

Cockroaches,  in  houses  in  Australia, 
62 ;  in  Kentucky,  210 ;  effect 
of  hydrocyanic  acid  on,  18 ; 
sodium  fluoride  against,  40. 

Cod  Liver  Oil,  useless  for  protecting 
camels  from  blood-sucking  flies, 
109. 

eoecutiens,  Chrysops. 

Coelalysia  glossinophaga,  sp.  n., 
parasite  of  Glossina  in  the  Gold 
Coast,  40,  99. 

Coenopsylla  mira,  peculiar  to  the 
gundi  in  Tunis,  28. 

eoli.  Entamoeba. 

Colocasia  esculenta,  mosquitos  breed- 
ing amongst,  157. 

Colocynth  Pulp,  ineffective  against 
bed-bugs,  240. 

Colombia,  measures  against  Musca 
domestica  in,  161. 

Colorado,  mosquitos  of,  146,  223  ; 
fossil  tsetse-flies  in,  228. 

columbaczense,  Simulium. 

columbarius,  Cimex. 

covibustus,  Tabamis. 

comitans,  Neotabanus. 

emnitatus,  Gidex  (see  C.  pipiens). 

communis,  Psoroptes. 

compar,  Goniocotes. 

campressus,  Culex  {Trichoprosopon). 

concolor,  Amblyomma  ;  Culex  ;  Mus. 

conepati,  Pulex. 

Conepatus  suffocans,  parasites  of,  in 
Brazil,  90,  92. 

confusus,  Sabethoides. 

Congo,  Belgian,  Cynonycteris  stra- 
minea  a  possible  reservoir  of 
sleeping  sickness  in,  11  ;  biono- 
mics of  Glossina  in,  39,  84,  144; 
insect-borne  diseases  of  horses 
in,  13,  161  ;  measures  against 
mosquitos  in,  161  ;  Passeromyia 
heterochaeta  attacking  birds  in, 
155  ;  human  spirochaetosis  in, 
158. 

eongolense,  Trypanosoma. 

Connecticut,  measures  against  mos- 
quitos in,  190. 

ConorTiinus  megistus  (see  Triatoma). 

consiTnilis,  Culex. 

cookei,  Ixodes. 

eopulabilis,  Ctenopsylla. 

CoquilleUidia,  a  sub -genus  of  Tae- 
niorhynehus,  142. 

Cordylob  ia  anthropophaga,  in  Nigeria, 
225. 

Corethra,  methods  of  respiration  of, 
182. 

Corizoneura  kurandae,  sp.  n.,  in 
Australia,  118. 

Corizoneura  longirostris  (see  Pan^ 
gonia). 

corniger,  Culex  ;    Ixodes. 


coronata,  Goura. 

corporis,  Pediculus  (see  P.  humanus). 

Corrosive  Sublimate,  not  arresting 
oxidation  in  arsenical  dips,  132, 

Corsica,  Simulium  from,  113. 

corvina,  Musca  (see  If.  autumnalis). 

costalis.  Anopheles  ;    Tabanus. 

costatiis,  Chrysops. 

coticula,  Taeniorhynchus. 

Ootocripus,  in  Brazil,  90. 

Cotton-seed  Oil,  effective  against 
bed-bugs,  240 ;  for  making  fly- 
papers, 178;  against  lice  on 
cattle,  153  ;  against  Oestrus  ovis, 
170. 

Cotton-tail  Bot-fly  (see  Cuterehra 
fontinella). 

Cotton-tail  Rabbit,  host  of  Derma- 
centor  venustus  in  Montana,  145. 

coxaefurcatus,  Ixodes  (see  I.  lori- 
catus). 

erassirostris,  Philaem  atomy  ia. 

Cremastogaster  lineolata,  sodium  flu- 
oride against,  in  houses,  40. 

Creolin,  against  lice  on  horses,  45  ; 
fumigation  with,  against  mos- 
quitos, 47. 

Creosol,  useless  for  protecting  camels 
from  blood-sucking  flies,  109 ; 
fumigation  with,  against  mos- 
quitos, 117. 

Creosote,  in  formula  against  lice, 
189  ;  oil  of,  as  a  larvicide  for 
flies,  25,  26. 

Cresol,  against  lice,  59,  65,  132, 135  ; 
for  destroving  breeding  places  of 
flies,  101."^ 

Cress,  mosquitos  breeding  amongst, 
in  Madagascar,  157. 

Cresyl,  against  mange,  43,  94,  180 ; 
fumigation  with,  against  mosqui- 
tos, 207. 

Cretinism,  relation  of,  to  Chagas* 
disease,  59. 

Crithidia,  in  insects,  34  ;  in  blood 
of  Tarentola  mauritanica,  203. 

erocea,  Diatomineura. 

crocidurae,  Spirochaeta. 

Crocidura  stampflii,  infected  with 
Spirochaeta  crocidurae,  11,  103. 

Croton-bug  (see  Phyllodromia  ger- 
manica). 

crucians.  Anopheles. 

cruzi,  Trypanosoma  (Schizotry- 
panum). 

Cryptolylus  unicolor,  in  Brazil, 
90. 

Ctenocephalus,  on  rats  in  Malta,  43, 
190. 

Ctenocephalus  canis  (Dog  Flea),  in 
Brazil,  92;  in  Ecuador,  192;  in 
Nigeria,  225  ;  infesting  dogs  in 
U.S.A.,  44,  183,  210;  inter- 
mediate host  of  Dipylidium.  ca/ni- 
num,  86. 
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Ctenocephalvs  felis,  in  Brazil,  92 ; 
on  rats  in  Java,  36  ;  in  Kentucky, 
210. 

Otenocephalus  serraticeps  (see  C. 
canis). 

Ctenodactylus  gundi,  toxoplasmosis 
in,  in  Tunis,  27. 

Ctenopsylla  copulabilis,  sp.  n.,  hosts 
of,  in  Tunis,  28. 

Ctenopsylla  musculi,  on  rats  in 
Malta,  43,  190. 

Cuba,  Culex  floridanus  in,  87. 

cubensis,  Anopheles  (see  A.  albima- 
nus)  ;    Culex  (see  C.  floridanus). 

cubitalis,  Megninia. 

Culex,  percentage  of,  in  the  Gambia, 
47  ;  in  Germany,  56  ;  in  Java, 
213  ;  at  Jeddah,  61  ;  species  of, 
in  U.S.A.,  87 ;  Guinea  worm 
ingested  by  larva  of,  130; 
classification  of,  142 ;  effect  of 
vegetable  powders  on  larvae  of, 
219 ;  not  experimentally  con- 
veying Spirochaeta  icterohaemorr- 
hagiae,   165. 

Culex  agitator  (see  G.  floridanus). 

Culex  abominator  (see  C.  erraticus). 

Culex  (Melanoconion)  anips,  breed- 
ing places  of,  in  California,  87. 

Culex  annulatus,  effect  of  hydro- 
cyanic acid  on,  57. 

Culex  {Melanoconion)  atratus,  in 
Brazil,  90;  in  French  Guiana,  160. 

Culex  brehmei  (see  C.  restuans). 

Culex  cantans,  breeding  places  of, 
in  Germany,  212. 

Culex  comitatus  (see  C.  pipiens). 

Culex  (TricTioprosopon)  compressus, 
in  Brazil,  91. 

Culex  concolor,  in  India,  64,  196; 
predaceous  larva  of,  64. 

Culex  consimilis,  in  West  Africa,  16, 
225. 

Culex  corniger,  in  U.S.A.,  87. 

Culex  cubensis   (see   C.  floridanus). 

Culex  decens,  in  Nigeria,  225. 

Culex  deceptor  (see  C.  floridanus). 

Culex  (Trichoprosoj)on)  digitatus,  in 
French  Guiana,  160  ;  C.  wilsoni 
possibly  identical  with,  190. 

Culex  duttoni,  in  Nigeria,  225. 

Culex  (Mocldostyrax)  egberti,  in 
Florida,  87. 

Culex  {T ransculicia)  eleuihera,  sp.  n., 
in  the  Bahamas,  88. 

Culex  (Melanoconion)  erraticus  (abo- 
minator), in  U.S.A.,  87;  larvae 
of,  resistant  to  vegetable  powders, 
219. 

Culex  eriflhrothorax,  breeding  places 
of,  in  U.S.A.,  87. 

Culex  fatigans,  in  Australia,  62,  74, 
227  ;  distribution  of,  in  Brazil, 
91  ;  in  Formosa,  51  ;  in  French 
Guiana,  160;   in  Hawaii,  163;  in 


Nigeria,  225  ;  in  the  Punjab,  196; 
and  three -day  fever  in  the  island 
of  Rouad,  217 ;  bionomics  of, 
and  measures  against,  in  U.S.A., 
70,  87,  210 ;  carrying  Micro- 
filaria bancrofti  in  Zanzibar,  123  ; 
anatomy  of,  208 ;  attacked  by 
Ceratopogon,  37  ;  not  experimen- 
tally transmitting  malaria,  195  ; 
not  reacting  to  a  source  of 
warmth,  19. 

Culex  flavipes,  in  French  Guiana, 
160. 

Culex  (Mochlostyrax)  floridanus, 
breeding  places  of,  in  Florida  and 
Cuba,  87. 

Culex  grahami,  in  Nigeria,  225. 

Culex  guiarti,  breeding  places  of, 
in  West  Africa,  39. 

Culex  hortensis,  in  Macedonia,  163, 
201. 

Culex  (Melanoconion)  humilis,  in 
Brazil,  90. 

Culex  impellens,  not  experimentally 
transmitting  malaria,  195. 

Culex  incriminator  (see  C.  peccator). 

Culex  insignis,  in  Nigeria,  225. 

Culex  irritans,  in  Ecuador,  192. 

Culex  laticinctus,  and  three-day  fever 
in  the  island  of  Rouad,  217. 

Culex  mastigia  (see  C.  floridanus). 

Culex  mathisi,  in  French  Guiana, 
160. 

Culex  mimeticus,  in  Formosa,  21  ; 
breeding  places  of,  in  Macedonia, 
163,  201  ;  anatomy  of  larva  of, 
208. 

Culex  nemorosus  (see  Ochlerotatus). 

Culex  nigripes,  in  Lapland,  86. 

Culex  (Trichoprosopon)  nivipes, 
C.  wilsoni  allied  to,  189. 

Culex  (Melanoconion)  peccator,  in 
U.S.A.,  87. 

Culex  ornatus  (see  Ochlerotatus). 

Culex  palus,  breeding  places  of,  in 
U.S.A.,  87. 

Culex  perfuscus,  in  Zanzibar,  123. 

Culex  (Mochlostyrax)  peribleptus,  in 
Carolina,  87. 

Culex  2)^P^^^^^>  bionomics  of,  in 
Britain,  107  ;  bionomics  of,  in 
Germany,  211,  212;  destroyed 
by  Gantbiisia  affinis  in  Hawaii,  7  ; 
breeding  places  of,  in  Macedonia, 
163,  201  ;  bionomics  of,  in 
Switzerland,  172;  bionomics  and 
control  of,  in  U.S.A.,  66,  70, 
87,  146;  effect  of  hydrocyanic 
acid  on,  57  ;  evolution  of  Plas- 
modium relictum  in,  140,  229  ; 
not  susceptible  to  bacillus  of 
Loutraz,  79  ;  not  experimentally 
transmitting  poliomyelitis,  171. 
Culex  (Mochlostyrax)  pose,  sp.  u., 
in  Texas,  87. 
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Culex  pruina,  in  Nigeria,  225. 
Culex  qumquefasciatus  (see  0.  fati- 

gans). 
Culex  reductor,  in  the  Bahamas  and 

Jamaica,  88. 
Culex    restuans    (territans.    Walk.), 

bionomics    and    control    of,     in 

U.S.A.,  65,  66,  87. 
Culex  rima,  in  Nigeria,  225. 
Culex  sagax,  in  Queensland,  74. 
Culex  salinarius,  breeding  places  of, 

in  U.S.A.,  87. 
Culex  (Neoculex)  saxatilis,  breeding 

places  of,  in  U.S.A.,  7,  49,  87. 
Culex  scapularis,  in  Brazil,  91. 
Culex   sergenti,   evolution   of   Plas- 
modium relictum  in,  229. 
Culex  similis  (see  C.  palus). 
Culex  sitiens,  in  Formosa,  21  ;    in 

Queensland,   74,   227 ;    probably 

not  a  carrier  of  Onchocerca  gibsoni, 

27. 
Culex  (Melanoconion)  sjyissipes,  in 

Brazil,  90. 
Culex  stigmatosoma,  breeding  places 

of,  in  U.S.A.,  87. 
Culex  tarsalis,  bionomics  and  control 

of,  in  U.S.A.,   7,  49,  65,  66,  87, 

146. 
Culex  territans,  H.,  D.   &   K.    (see 

C.   saxatilis) ;    Walk,  (see  C.  re- 
stuans). 
Culex  thalassius,  breeding  places  of, 

in  West  Africa,  38,  47,  225. 
Culex  tigripes,  in  Nigeria,  225. 
Culex  tigripes  var.  fuscus,  larva  of, 

predaceous    on    other    mosquito 

larvae,  39. 
Culex    tritaeniorhynchus,     breeding 

places  of,  in  West  Africa,  16,  39  ; 

in  Zanzibar,  123. 
Culex  (Trichoprosopon)  wilsoni,  sp. 

n.,  in  Panama  Canal  Zone,  189. 
Culicadaannuli/pes  (see  Ochlerotatus). 
Culicada    cumpstoni    (see    Ochlero- 
tatus). 
Culicada  demansis,  in  Queensland, 

74. 
Culicada  nigrinus  (see  Ochlerotatus). 
Culicada  vandema,  in  Queensland, 

74. 
Culicella  dyari,  breeding  places  of, 

in  U.S.A.,  88. 
C^ilicelsa  (see  Ochlerotatus). 
Culicelsa  taeniorhynchus  (see  Aides). 
Culicelsa  vigilax  (see  Ochlerotatus). 
eulicifacies.  Anopheles. 
Culiciomyia    nebulosa,    in    Nigeria, 

22&'. 
culicis,  Lanlcesteria. 
Cidicoides,  83  ;    breeding  places  of, 

in  India,  64  ;   possibly  associated 

with  pellagra  in  Egypt,  239. 
Cidicoides  esmoneti,  sp.  n.,  in  Java, 

175. 


Culicoides  faciipennis,    in    France, 

113. 
Cidicoides  grahami,  in  Nigeria,  225. 
Culicoides  guttatus,  in  Brazil,  91. 
Culicoides  javanicus,  sp.  n.,  in  Java, 

175. 
Culicoides  Jciefferi,  64. 
Culicoides    miharai,    sp.     n.,    con- 
veying fever  in  Korea,  224. 
Culicoides  neavei,  species  allied  to^ 

conveying    horse-sickness    in  the- 

Belgian  Congo,  161. 
Culicoides  paraensis,  in  Brazil,  91. 
Culicoides  pulicaris,  in  France,  113;: 

breeding  places  of,  in  Switzerland^ 

172. 
Culiseta  (see  Theohaldia). 
cumpstoni,  Ochlerotatus  (Culicada). 
cuniculi,  Cuterebra  ;    Sarcoptes  sea- 

biei. 
curriei,  Aedes. 

curvipes,  Diachlorus.  j, 

Cuterebra  analis  (see  C.  apicalis). 
Cuterebra  apicalis,   in  Brazil,    129. 
Cuterebra    cayennensis,    sp.    n.,    in 

Brazil,  129. 
Cuterebra  cuniculi,  infesting  rabbits 

in  Canada,  186. 
Cuterebra  emasculator,  infesting  dogB 

in  North  America,  183  ;  infesting 

Tamias  striatus  lysteri  in  Canada, 

166. 
Cuterebra    ephippium,     in     French 

Guiana,  129. 
Cuterebra  fontinella  (Cotton-tail  Bot- 
fly), infesting  rabbits  in  Canada, 

166. 
Cuterebra  funebris,  in  Trinidad,  129. 
Cuterebra  infulata,  sp.  n.,  in  Brazil, 

129. 
Cuterebra     megastovia,     in     South 

America,  129. 
Cuterebra     nigricans,     sp.     n.,     in 

Brazil,  129. 
Cuterebra  nigrocincta,  in  Brazil,  129. 
Cuterebra  patagona,   in  Patagonia, 

129. 
Cuterebra  rufiventris,  in  Brazil,  129. 
Cuterebra  sarcophagoides,  in  Brazil, 

129. 
Cuterebra  schmalzi,  sp.  u.,  in  Brazil, 

129. 
cyaniventris,  Dermatobia. 
Cyathomyia     brevipalpis,     breeding: 

places  of,  in  India,  64. 
Cyathomyia  fusca,  breeding  places 

of,  in  West  Africa,  38. 
Cycloleppteron   mediopunctatuvi,    in 

Brazil,  91. 
Cyclops,  infested  with  Guinea  worm 

in  Tunis,  130,  141. 
cydister,  Diatomineura. 
cylindrica,  Nemopoda. 
Cynocephalus,  infected  with  Spiro- 

chaeta  crocidurae,  11. 
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■Cynonycteris  straminea,   a  possible 

reservoir  of  sleeping  sickness,  1 1  ; 

failure  to  transmit  malaria  to,  11. 
dyprinus    carpio,    use    of,    against 

mosquito  larvae,  217. 
€ypris,  Guinea  worm  ingested  by 

larva  of,  130. 
Cyprus,  mosquitos  and  malaria  in, 

47. 
cysUcola,  Laminosiopies. 
Gytoleichus  nudus,  infesting  poultry 

in  U.S.A.,  14. 


D. 


Dahomey,  yellow  fever  in,  202. 
Dakar,    spirochaete    infesting    rats 

in,  82,  103. 
Dakota,  Gastrophilus  haemorrhoidalis 

in,  88. 
damnosum,  Simulium. 
DapJmia,  presence  of,   detrimental 

to  Gulex  larvae,  108. 
darwinensis,  Tabanus. 
dasypoda,  Bogenhofera. 
Dasypus  novemcinchis,  ticks  on,  in 

Brazil,  90. 
Datura  stramonium  (Jimson  Weed), 

fumigation    with,    against    mos- 

quitoS;  69. 
Debab,   a   trypanosome   disease   of 

camels,  200. 
decens,  Gulex. 

deceptor,  Gulex  (see  C.  poridanus). 
deeoloratus,   Marqaropus  annulatus. 
decumani,  Nuttailia. 
decumanus,  Mus. 
Deer,  attacked  by  Ghrysomyiamacel- 

laria  in  North  America,  121,  149. 
Deer  Mouse,   host   of   Dermaeentor 

venustus  in  Montana,  145. 
Deinocerites  cancer,  breeding  places 

of,  in  U.S.A.,  88. 
delphinense,  Simulium  vittatum. 
demansis,  Culicada. 
Demodex  apodemi,  sp.  n.,  infesting 

Apodevius  sylvalicus,  235. 
Demodex  caninus,  60. 
Demodex  erinacei,  sp.  n.,  on  hedge- 
hog in  Britain,  60. 
Demodex       foUiculorum,        causing 

mange.  81. 
Demodex  foUiculorum  canis,  infest- 
ing dogs  in  U.S.A.,  44,  183. 
Demodex  follie^ilorum  suis,  causing 

mange  in  pigs,  170. 
Demodex  longior,   sp.    n.,    infesting 

Apodemus  sylvaticus,  235. 
Demodex    muscardini,    sp.     n.,    on 

dormouse,  60. 
Demodex  -^aniis,    sp.    n.,    infesting 

Mus  rattus,  235. 
Demodex  soricinus,  sp.  n.,  infesting 

Sorex  vulgaris,  235. 
Dendromyia  oblita,  in  Brazil,  91. 


Dendromyia  paraensis,  in  Brazil,  91, 

Dendromyia  personata,  in  BrazU,  91. 

Dengue,  in  Australia,  62  ;  measures 
against,  in  Formosa,  51  ;  in 
Spain,  49 ;  prevalence  of,  in 
Turkey,  13  ;  experimental  trans- 
mission of,  by  mosquitos,  163, 
195,  213,  217  ;  supposed  identity 
of,  with  three-day  fever,  217. 

Dengue,  Mediterranean,  transmit- 
ters of,  in  Syria,  217. 

Denmark,  bionomics  of  Taenia- 
rhynchus  richiardii  in,  182. 

denticornis,  Monedula. 

Dermaeentor  albipictus,  causing  death 
of  moose  in  Canada,  40  ;  recently 
introduced  into  Minnesota,  C7. 

Dermaeentor  andersoni  (see  D.  venus- 
tus). 

Dermaeentor  electus  (Dog  Tick), 
infesting  horses  in  U.S.A.,  169. 

Dermaeentor  7iitens,  in  Ecuador,  192. 

Dermaeentor  occide^italis,  infesting 
dogs  in  U.S.A.,  183. 

Dermaeentor  variabilis,  infesting 
dogs  in  North  America,  44,  183. 

Dermaeentor  venustus  (Rocky  Moun- 
tain Spotted  Fever  Tick),  on 
horses  in  the  Balkans,  121  ;  hosts 
of,  in  U.S.A.,  145,  171,  183. 

Dermanyssus,  a  possible  carrier  of 
toxoplasmosis,  28. 

Dermanyssus  gallinae  (Poultry 
Mite),  measures  against,  in  Aus- 
tralia, 74 ;  on  fowls  in  U.S.A., 
14,  65,  142. 

Dermanyssus  hirundinis,  on  fowls 
in  U.S.A.,  142. 

Dermatitis,  in  man,  supposed  to  be 
caused  by  an  Oestrid  larva  in 
U.S.A.,  5. 

Dermatitis,  Granular,  in  horses, 
caused  by  Habronema,  13. 

Dermatobia  cyaniven'ris,  in  Brazil, 
129. 

Dermatobia  hominis,  bionomics  of, 
in  South  America,  92,  129,  130, 
183. 

Dermatophilus,  infesting  tapirs  in 
Brazil,  92. 

Dermatophilus  penetrans  (Chigger), 
infesting  man  and  pigs  in  Brazil, 
92  ;   in  Ecuador,  192. 

Dermatosis,  caused  by  Hylcsia  in 
French  Guiana,  106. 

Dermestes  cadaverinus,  infesting 
hides  in  Brazil,  92. 

Desmometopa  latipes,  breeding 
places  of,  in  U.S.A.,  116. 

Desvoidya  obturbans  (see  Armigeres). 

delectus,  Iridomyrmex. 

devei,  Trypanosoma. 

Diachlorus  curvipes,  in  Brazil,  90. 

Diaehlorus  neivai,  in  Brazil,  90. 

Diachlorus  nigrisligma,  in  Brazil,90. 
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Diachlorus  vitripennis,  in  Brazil,  90. 

diardii,  Mus  rattus. 

Diarrhoea,  relaiion  of  flies  to,  100, 
178. 

Diatomineura  bicolorata,  sp.  n.,  in 
Australia,  238. 

Diatomineura  croeea,  sp.  n.,  in 
Australia,  118.  • 

Diatomineura  cydister,  sp.  n.,  in 
Australia,  238. 

Diatomineura  regis -georgii,  sp.  n.,  in 
Australia,  238. 

Diatomineura  violacea,  in  Queens- 
land, 228. 

Dichelacera  januarii,  in  Brazil,  90. 

Dichelaeera  leucomelas,  sp.  n.,  in 
Brazil,  90. 

Dichelacera  varia,  in  Brazil,  90. 

Dicladocera  relicta,  sp.  n.,  in  Brazil, 
90. 

Dicladocera  simulans,  sp.  n.,  in 
Brazil,  90. 

differentialis ,  Ilelanoplus. 

digitatus,  Ctdex  (Trichoprosopon). 

Diphtheria,  rats  potential  distri- 
butors of,  23. 

Dips  and  Dippino:,  formulae  for, 
15,  89,  102,  143,  153,  224  ;  against 
lice  on  domestic  animals,  41,  45, 
65,  89,  153 ;  against  mange  in 
pigs,  170  ;  against  sheep  scab,  80, 
167,  171,  224;  against  ticks  on 
cattle,  30,  31,  38,  41,  45,  46,  75, 
80,  102,  133,  134,  143,  167,  181, 
182,  210,  218,  235  ;  compulsory 
in  Lousiana,  210  ;  management 
of  tanks  for,  218. 

Diptera,  preliminary  classification 
of  North  American  species  of, 
83. 

Dipylidium  caninum,  Ctenocephalui? 
canis  intermediate  host  of,  86. 

Dirhinus  eJirhorni,  parasite  of  Cera- 
titis  in  Nigeria,  40. 

Dirhinus  giffardi,  parasite  of  Cera- 
titis  in  Nigeria,  40. 

Dirhinus  inflexus.  sp.  n.,  parasite  of 
Glossina  in  the  Gold  Coast,  40, 
99. 

dimorphon,  Trypanosoma. 

Dirofilaria  immitis,  parasite  allied 
to,  in  cats  in  Tunisia,  200. 

discrucians,  Janthinosoma. 

dissimile,  Amblyomma. 

dissimilis,  Goniocotes. 

distinctus,  Pelecorhynchus. 

ditaeniatus,  Tabanus. 

diversus,  Ochlerotatus. 

Docophorus  icterodes,  on  ducks  and 
geese  in  U.S.A.,  14. 

doddi,  Tabanus. 

Dog  Flea  (see  Gtenocephalus  canis). 

Dogs,  attacked  by  Dermatobia 
hominis  in  South  America,  130; 
parasites  of,  in  North  America, 


44,  183  ;  not  attacked  by  Typer- 
osia  exigua  in  Australia,  118; 
parasites  of,  in  Brazil,  90; 
attacked  by  Chrysomyia  flaviceps 
in  Ceylon,  42 ;  Eippobosca 
capensis  on,  in  Egypt,  239  ;  ticks 
on,  in  Nigeria,  225  ;  attacked  by 
Chrysomyia  macellaria  in  Panama, 
149  :  infected  with  toxoplasmosis 
in  Tunis,  28 ;  insect-borne  dis- 
eases of,  in  Uganda,  31  ;  not 
experimentally  infected  with  re- 
current fever  in  Venezuela,  216  ; 
not  susceptible  to  the  bacillus  of 
Loutraz,  79  ;  attacked  by  bed- 
bugs, 159 ;  fleas  infesting,  44, 
183,  210 ;  measures  against 
mange  on,  37 ;  mites  attacking, 
146,  147,  187 ;  trypanosomiasis 
in,  15,  46. 

domestica,  3Iusca. 

domesticus,  Glycyphagtis  ;   Passer. 

Donkeys,  trypanosomiasis  in,  in 
Tropical  Africa,  46,  133,  167 ; 
parasites  of,  in  Egypt,  239 ; 
piroplasmosis  in,  in  Nyasaland, 
206  ;  measures  against  lice  on,  in 
St.  Lucia,  17;  attacked  by 
Chrysomyia  bezziana  in  Zanzibar, 
124;  infected  with  Habronema 
by  house-flies,  13. 

donovani,  Leishmania. 

Dormouse  (IJuscardinus  avellana- 
rius),  new  mite  on,  60. 

dorsalis,  Ochlerotatus. 

dorsiger,  Neotabanus. 

Dragonflies,  predaceous  on  Glossina, 
99 ;  destroying  mosquitos  in 
Macedonia,  162;  larvae  of,  pre- 
daceous on  mosquito  larvae,  39. 

Drosophila  ampelophila  {Vinegar 
Fly),  entering  houses  in  U.S.A., 
103. 

Drosophila  funebris,  not  ovipositing 
on  meat,  81. 

Ducks,  parasites  0%  in  U.S.A.,  14 ; 
ineffective  in  destroying  mos- 
quito larvae,  173. 

dugesi,  Pulex. 

duodenale,  Anlcylostoma. 

duodenalis,  Gastrophihis  (see  G. 
nasalis). 

duplonotatus,  Tabanus. 

Durban,  measures  against  house- 
flies  in,  185. 

duttoni,  Culex  :    Spirochaeta. 

dux,  Chrysomyia  (Pycnosoma). 

dyari,  Culicella. 

Dysentery,  relation  of  flies  to  the 
spread  of,  52,  85,  100,  112,  178. 

Dytiscids,  destroying  mosquito 
larvae,  68. 

Eau  de  Javelle  (see  Sodium  Hypo- 
chlorite). 

echidninus,  Laelaps. 
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Echidnophaga  gaUinacea,  on  hedge- 
hogs in  Tunis,  28  ;  on  fowls,  etc., 
in  U.S.A.,  143,  183. 

Ecitomyia,  infesting  meat  in  India, 
63. 

Economic  Entomology,  importance 
of,  in  relation  to  disease,  80,  188  ; 
value  of,  in  connection  with  the 
War,  95-97  ;  importance  of,  in 
South  Africa,  133. 

Eetenopsis  vulpecula  var.  nigri- 
pennis,  n.,  in  Australia,  238. 

Ecuador,  insects  and  disease  in, 
192  ;    Aedes  epinolus  from,  86. 

egberti,  Culex  (MocMostyrax). 

Egypt,  insects  conveying  disease 
in,  239  ;  methods  of  controlling 
flies  in,  100,  101  ;  mosquitos 
and  malaria  in,  174,  176  ;  Wohl- 
fortia  magnifica  attacking  man 
"in,  30. 

ehrhorni,  Dirhinus. 

eiseni,  Anopheles. 

Elaphromyia  carteri,  gen.  et  sp.  n., 
in  Australia,  118. 

Electrolysis,  ineffective  against 
mosquito  larvae,  156. 

electus,  Dermacentor. 

Elephant,  African,  Oestrid  flies 
infesting,  107. 

eleuthera,  Culex  (Transculicia). 

Ellice  Islands,  legislation  against 
lilariasis  in,  128. 

Elyomys  munbiamis  tunitae,  new 
flea  on,  in  Tunis,  28. 

emasculator,  Guterebra. 

Empiisa  muscae,  infesting  house- 
flies,  9,  158. 

Entamoeba  coli,  limited  transmis- 
sion of,  by  house-flies,  112. 

ephippium,  Guterebra. 

Epicauta  sappMrina,  blistering  man 
in  Khartoum,  194. 

Epicauta  tomentosa,  blistering  man 
in  Khartoum,  194. 

epinolus,  Aedes. 

epistates,  Tabanus. 

equi,  Ghorioptes  hovis  ;  Gastrophilus 
(see  O.  intestinalis)  ;  Nuttallia  ; 
Psoroptes  communis  ;  Sarcoptes 
scabiei  ;    Trichodectes. 

equina,  Hippobosca. 

equinum,  Trypanosoma. 

Erephopsis  lencopogon,  in  Brazil,  90. 

ErepJiopsis  neotricolor,  sp.  n.,  in 
Australia,  238. 

Erephopsis  pubescens,  in  Brazil,  90. 

Erephopsis  vicina,  sp.  n.,  in  Aus 
tralia,  238. 

Erephopsis  vicina,  var.  georgii,  n., 
in  Australia,  238. 

Erephopsis  xanthopogon,  in  Brazil, 
90. 

Eretmopodites  thrysogaster  var.  sub- 
simplicipes,  in  Zanzibar,  123. 


erinacei,  Demodex. 
Erinaceus  (see  Hedgehog). 
Eristalis,  139  ;    causing  myiasis  ia 

man,  3. 
Eristalis  obsoletus,  Monedula  denti- 

cornis  predaceous  on,  in  British 

Guiana,  18. 
eristatus,  Tabanus. 
erraticus,  Gulelx  (Melanoconion). 
Eruca  sativa,  oil  emulsion  prepared 

from,  useless  for  protecting  camel* 

from  blood-sucking  flies,  109. 
erythrocephala,  Calliphora. 
erythromela,  Araneus. 
erythrothorax,  Gulex. 
Esenbeckia  ferruginea,  in  Brazil,  90.. 
esmoneti,  Gulicoldes. 
Eucalyptus,    planting    of,     against 

mosquitos,    70 ;     leaves    of,    in- 
effective against  bed-bugs,  240 ; 

oil  of,  as  a  repellent  for  Sipho- 

nella  funicola,  22. 
Eucorethra,  larva  of,  predaceous  011. 

mosquito  larv^ae,   7,   49. 
Eumelanomyia     inconspicuosa,     in^ 

Zanzibar,  123;    larva  of,  38. 
Europe,     chigger-mites     attacking 

man  and  animals  in,  146,  147. 
eurysternus,  Haematopinus. 
Euthrombidium    trigonum     (Locust 

Mite),  infesting  grasshoppers  and 

locusts    in    Europe    and    North 

America,  147. 
evansi,  Trypanosoma, 
evertsi,  Bhipicephalus. 
exigua,  Lyperosia. 
exiguum,  Simulium  (see  S.  amazo- 

nicum). 
exustus,  Planorbis. 
Eye  Fly  (see  Siphonella  funicola). 

F. 

falciparum,  Plasmodium  (see  P.prae- 
cox). 

falculata,  Sarcophaga. 

Fannia,  causing  myiasis  in  man,  3» 

Fannia  brevis,  entering  houses  in 
U.S.A.,  103. 

Fannia  canicular  is  (Lesser  House- 
fly), species  allied  to,  in  Egypt, 
239  ;  in  Gallipoli,  26  ;  infesting 
meat  in  Vienna,  81  ;  entering 
houses  in  U.S.A.,  103. 

Fannia  scalaris,  in  Gallipoli,  26 ; 
infesting;  meat  in  Vienna,  81  ; 
breeding  places  of,  in  U.S.A.,  116. 

fasciaia,  Siegomyia. 

fasciatus,   Geratophyllus  ;     Tabanus. 

fasc i ip ennis ,  Gulicoldes . 

fasciolatus,  Taen iorh ynch us . 

fatigans,  Gulex. 

felis,  Gtenocephalus. 

fenestralis,  Scenop inns. 

ferruginea,  Aphiochaela ;  Esenbeckia. 
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Ficalbia  mediolineata,  at  Accra,  16. 

Field  Mouse,  host  of  Dermacentor 
venustus  in  Montana,  145. 

Fiji,  insects  injurious  to  man  and 
animals  in,  111. 

Filaria,  in  the  blood  of  antelopes 
in  Uganda,  31. 

Filaria  ( Microfilaria)  bancrofti,  in- 
festing man  in  Arabia,  61 ;  carried 
by  mosquitos  in  Zanzibar,  123. 

Filaria  loa,  conveyed  by  Chrysops 
in  Nigeria,  99. 

Filariasis,  conveyed  by  mosquitos, 
46,  61,  122,  123,  160,  163  ;  in 
Arabia,  61  ;  in  California,  209  ; 
legislation  against,  in  Gilbert  and 
Ellice  Islands,  128 ;  in  British 
Guiana,  84 ;  in  French  Guiana, 
160;    in  Zanzibar,  46,  122,  123. 

Finlay a  poicilia,  in  Queensland,  227. 

Fish,  use  of,  against  mosquito  lar- 
vae, 7,  25,  47,  48,  64,  70,  73,  111, 
162,  163,  173,  217;  Trematode 
parasites  of,  in  India,  130. 

Fish  OH,  in  dressing  against  Chryso- 
myia  macellaria,  150  ;  in  repel- 
lents for  flies  attacking  cattle, 
179,  186  ;  against  lice  on  horses, 
45  ;   against  Oestrus  ovis,  170. 

fisheri,  Aedes. 

Five  Day  Fever  (see  Volhynian 
Fever). 

Flagellates,  plurality  of  species  of, 
infesting  invertebrates,  34  ;  plate- 
cultures  of,  54. 

flaviceps,  Ghrysomyia  (Pycnosoma). 

flavicosta.  Anopheles. 

flavipes,  Culex. 

flavus.  Anopheles. 

Fleas,  on  man  in  Australia,  62  ;  in 
Brazil,  92  ;  in  Ecuador,  192  ;  in 
Japan,  194;  infesting  rats  in 
Malta,  43,  190 ;  and  rats  in 
Java,  36,  53,  54 ;  new,  from 
Tunis,  28 ;  on  domestic  animals 
in  U.S.A.,  44,  143,  170,  183,  210  ; 
and  plague,  43,  114,  194,  219- 
221  ;  possible  carriers  of  recur- 
rent fever,  136  ;  not  experimen- 
tally transmitting  recurrent  fever 
in  Venezuela,  216 ;  not  experi- 
mentally conveying  Spirochaeta 
icterohaemorrhagiae,  165 ;  effect 
of  heat  on,  193  ;  use  of  hydro- 
cyanic acid  against,  18 ;  use  of 
tobacco  against,  221 ;  importance 
of  destroying,  to  prevent  plague, 
219,  220,  221. 
fi,etcheri,  Aedes. 

Florida,  Culex  spp.  in,  87. 
floridanus,  Culex  (Mochlostyrax). 
fluviatilis.  Aides. 

Fly-papers,  formulae  for,  178. 

Flying  Fox  (see  Cynonycteris  strain' 
inea). 


folliculoruni,  Demodex. 

fontinella,  Cuterebra.  ^ 

forceps,  Scutigera.       ^ 

Forest  Fly  (see  Hippobosca  equina). 

Formaldehyde,  ineffective  against 
bed-bugs,  240. 

Formalin,  in  baits  for  house-flies, 
41,  177  ;  spraying  with,  against 
mosquitos,  117 ;  not  arresting 
oxidation  in  arsenical  dips,  132. 

Formosa,  mosquitos  and  malaria  in, 
21,  50,  174. 

fossarum,  Gerris. 

fossuni,  Atublyomma. 

Fowl  Tick  (see  Argas  persicus). 

Fowls,  parasites  of.  in  Australia, 
74;  parasites  of,  in  Fiji,  111; 
parasites  of,  in  U.S.A.,  14,  65, 
142  ;  not  experimentally  infected 
with  recun'ent  fever  in  Venezuela, 
216;  bed-bugs  attacking,  159; 
mites  attacking,  111,  146,  147. 

France,  malaria  and  mosquitos 
in,  11,  23,  24,  34,  70,  82,  140, 
190,  206,  230-235;  locally 
acquired  cases  of  malaria  in,  11, 
34,  70,  140 ;  new  parasites  of 
Anopheline  larvae  in,  79,  135 ; 
Culicoides  and  Simulium  of,  113  ; 
Onchocerca  bovis  infesting  cattle 
in,  29  ;  measures  against  mange 
infesting  horses  in,  36. 

French  Guiana,  mosquitos  and 
malaria  in,  13,  104,  160  ;  Hylesia 
causing  dermatosis  in,  106 ; 
Oestrinae  from,  129  ;  new  try- 
panosomes  infesting  monkeys  in, 
93. 

Freyana  chanayi,  on  turkeys  in 
U.S.A.,  14. 

Frogs,  bed-bugs  feeding  on,  159. 

frontalis,  Silvius. 

fulgens,  Ochlerotatus. 

fuliginosus.  Anopheles. 

fulvaster,  Chrysops. 

Fumigation,  of  houses,  18,  61  ;  of 
ships,  20,  60,  153. 

fionebris,  Cuterebra ;  Drosophila. 

funera,  Skusea. 

fanesti(,s.  Anopheles. 

fmiicola,  Siphonella. 

Fusari'um,  infesting  larvae  of  Stego- 
viyia  fasciata  at  Accra,  16. 

fasca,  Cyathoniyia  ;   Glossina. 

fasciapex,  Chrysops. 

fuscofasciatus,  Tabanus. 

fuscus,  Aedes  (see  A.  cinereus). 


G. 

gallinacea,      Echidnophaga     (Sarco- 

psylla). 
gallinae,  G iiemidocoptes  ;  Dermanys- 

sus  :    Goniocotes. 
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Gallipoli,  list  of  prevalent  flies  in, 
26. 

Gambia,  mosquitos  and  malaria  in, 
47,  48. 

gambiense,  Trypcmosoma. 

Gambusia  affinis,  use  of,  against 
mosquito  larvae,  7,  73. 

Game,  relation  of,  to  Glossina  in 
Africa,  39,  84,  98,  99. 

Gasoline,  effective  against  bed-bugs, 
240 ;  experiments  with,  on  mos- 
quito larvae,  184  ;  against  para- 
sites of  fowls,  65,  143. 

gasteracanthoides,  Gliptocranium. 

gastricus  major,  Gastrophilus  (see 
G.  intestinalis). 

Gastrophilus,  causing  anaphylaxis 
in  horses,  44. 

Gastrophilus  asininus,  in  Brazil,  129. 

Gastrophilus  bovis  (see  G.  intestinalis) . 

Gastrophilus  clarkii  (see  G.  nasalis). 

Gastrophilus  duodenalis  (see  G.  nasa- 
Us), 

Gastrophilus  equi  (see  G.  intestinalis). 

Gastrophilus  equi  var.  asininus,  in 
Egypt,  239. 

Gastrophilus  gastricus  major  (see 
G.  intestinalis). 

Gastrophilus  haemorrhoidalis  (Nose- 
fly,  Red-tailed  Bot-fly),  increase 
of,  in  Canada,  40  ;  bionomics  of, 
in  U.S.A.,  88,  150,  151,  169,  183  ; 
probably  causing  swamp  fever 
in  horses,  152,  209. 

Gastrophilus  intestinalis  {equi)  in 
Egypt,  239  ;  bionomics  and  con- 
trol of,  in  U.S.A.,  88,  151,  152, 
169,  183 ;  causing  pernicious 
anaemia  of  horses,  183;  egg  of, 
166. 

Gastrophilus  nasalis  (Chin  Fly, 
Throat  Bot-fly),  larva  of,  29 ; 
infesting  horses  in  South  xVmerica, 
238 ;  spread  of,  in  Canada,  40  ; 
bionomics  and  control  of,  in 
U.S.A.,  88,  151,  169,  183  ;  method 
of  oviposition  of,  on  horses,  189. 

Gastrophilus  pecorum,  said  to  be 
absent  from  U.S.A.,  169. 

Gastrophilus  salutiferus  (see  G.  nasa- 
lis). 

Gastrophilus  veterinus  (see  G.  nasalis) . 

Gecko  (see  Tarentola  mauritanica). 

Geese,  parasites  of,  in  U.S.A.,  14. 

geminala,  Solenopsis. 

genieulatus,  Ochlerotalus. 

Genoa,  Stegomyia  fasciata  found  at, 
51. 

germaniea,  Phyllodromia  (Blattella). 

Germany,  mosquitos  and  malaria  in, 
56,57,76,211,212;  bionomics  of 
Stomoxys  calcitrans  in,  174. 

Gerris  fossarum,  trypanosomes  of 
Glossina  unable  to  live  in,  34. 

Giardia  intestinalis  (see  Lnmhlia.) 


gibsoni.  Onchocerca. 

giffardi,  Dirhinus. 

gigas,  Goniocotes. 

Gilbert  and  Ellice  Islands,  legisla 
tion  against  filariasis  in,  128. 

Girardinus,  destroying  mosquito 
larvae,  70. 

Girardimis  poeciloides  (Millions 
Fish),  destroying  mosquito  larvae 
in  Barbados,  64. 

glabrum,  Polygomim. 

glauca,  Notonecta. 

Gliptocranitim  gasteracanthoida^,  a 
poisonous  spider  in  Peru,  51. 

Glossina,  associated  with  Cynonyc- 
teris  straminea  in  the  Congo,  11  ; 
measures  against,  in  the  Gambia, 
48 ;  parasites  of,  in  the  Gold 
Coast,  40,  99 ;  not  present  in 
Zanzibar,  123  ;  fossil  species  of, 
228  ;  polypneustic  lobes  of  larva 
of,  185 ;  predaceous  enemies  of, 
99  ;  trypanosomes  of,  unable  to 
live  in  other  flies,  34 ;  trans- 
mission of  trypanosomiasis  by 
flies  other  than,  31,  99,  119,  120, 
122,  123  ;   (see  Tsetse  Flies). 

Glossina  armatipes,  a  fossil  species 
in  Colorado,  228. 

Glossina  brevipalpis,  bionomics  of, 
in  the  Belgian  Congo,  39,  144  ;  in 
Nyasaland,  37  ;  distribution  of, 
in  Portuguese  East  Africa,  134. 

Glossina  caliginea,  in  Nigeria,  225. 

Glossina  fusca,  bionomics  of,  in  the 
Belgian  Congo,  39,  144. 

Glossina  longipalpis,  transmitting 
Trypanosoma  peco/iidi  in  West 
Africa,  122. 

Glossina  morsitans,  bionomics  and 
distribution  of,  in  the  Belgian 
Congo,  39,  144;  in  Nyasaland, 
37  ;  in  Rhodesia,  133  ;  relation 
of,  to  game,  39,  84  ;  transmitting 
Trypanosoma  vir ax,  17  ;  trypano- 
somes of,  not  adapting  themselves 
to  other  insects,  34. 

Glossina  {Paloesirus)  oligocena,  a 
fossil  species  in  Colorado,  228. 

Glossina  osborni,  a  fossil  species  in 
Colorado,  228. 

Glossina  pallidipes,  bionomics  of, 
in  the  Belgian  Congo,  39,  144  ; 
distribution  of,  in  Portuguese 
East  Africa,  134. 

Glossina  jjaljyalis,  bionomics  of,  in 
the  Belgian  Congo,  39,  144; 
bionomics  of,  in  the  Gold  Coast, 
98,  99  ;  in  Nigeria,  225  ;  convey- 
ing trypanosomiasis  in  Uganda, 
1 7, 30 ;  I  rypanosomes  transmitted 
by,  in  West  Africa,  122  ;  trypano- 
somes of,  unable  to  live  in  other 
insects,  34 ;  and  sleeping  sick- 
ness. 234. 
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Glossina  subniorsitans,  bionomics  of, 

in  the  Gold  Coast,  98,  99. 
Glossina  tachinoides,  in  Arabia,  228  ; 
trypanosomes  transmitted  by,  in 
West  Africa,  17,  122  ;  bionomics 
of,  in  the  Gold  Coast,  98,  99  ;  in 
Nigeria,  225. 
Glossina  veterna,  a  fossil  species  in 

Colorado,  228. 
glossinophaga,  Goelalysia. 
Glycerine,  in  baits  for  house-flies, 

100. 
Glycerol,  effective  against  bedbugs, 
240. 

Glycyphagus  domesticus,  methods  of 
fumigating  against,  61. 

Goats,  trypanosomes  infesting,  in 
Tropical  Africa,  17,  46  ;  rarely 
attacked  by  Lyperosia  exigua  in 
Australia,  118;  attacked  by 
Triatoma  brasiliensis  in  Brazil, 
92  ;  infested  with  Oestrus  ovis  in 
Zanzibar,  47. 

Goitre,  relation  of,  to  Chagas' 
disease,  59. 

Gold  Coast,  mosquitos  in,  16,  17; 
bionomics  of  Glossina  in,  40, 
97-99 ;  measures  against  mos- 
quitos in,  47 ;  trypanosomes 
found  in  man  in,  17 ;  blood 
parasites  found  in,  15. 

Gold  Fish,  not  susceptible  to 
bacillus  of  Loutraz,  79. 

Gongylus  ocellatus,  bed-bugs  feeding 
on,  159. 

gonimus.  Aides. 

Goniocotes  abdominalis  (see  G.  gigas). 

Goniocoies  compar,  on  pigeons  in 
U.S.A.,  14. 

Goniocotes  dissimilis,  on  fowls  in 
U.S.A.,  14,  142. 

Goniocotes  gallinae  (hologaster),  on 
fowls  in  U.S.A.,  14,  142. 

Goniocotes  gigcis  {abdominalis), 
measures  against,  on  fowls  in 
Australia,  74  ;  on  fowls  in  U.S.A., 
14,  142. 

Goniocotes  hologaster  (see  G.  gallinae). 

Goniodes  stylifer,  peculiar  to  turkeys 
in  U.S.A.,  14. 

Goura  coronata,  chigger-mites  in- 
festing, in  the  East  Indies,  147. 

gracilenta,  Hyla. 

grahami,  Oulex  ;    CuUcoides. 

grandis.  Bogenhofera. 

Granular  Dermatitis,  in  horses, 
caused  by  Habronema  muscae, 
202. 

Grasshoppers,  not  susceptible  to 
bacillus  of  Loutraz,  79. 

Greece,  measures  against  malaria 
in,  122,  206. 

Greenland,  new  mosquito  from,  86. 

gregarius,  Tabanus  (see  T.  mastersi). 

griseicollis ,  S imu I iuvi . 


griseivenier,  Mus  ratius. 

griseoannulatus,  Tabanus. 

griseohirtus,  Tabanus. 

groenlandica,  Phormia  ( see  P.  azufea) . 

gubernatoris,  Ochlerotatus. 

guiarti,  Gulex. 

Guinea,  Leptocimex  houeti  attacking 
man  in,  159  ;  Phlebotomus  spp. 
in,  49. 

Guinea-pigs,  experimentally  in- 
fected with  anthrax  by  blood- 
sucking insects,  181  ;  not  suscep- 
tible to  bacillus  of  Loutraz,  79  ; 
failure  to  transmit  plague  to, 
by  bed-bugs,  1  ;  attacked  by 
bed-bugs,  159  ;  new  mite  on,  60  ; 
resistant  to  infection  with  Spiro- 
chaeta  crocidurae,  11  ;  not  experi- 
mentally infected  with  recurrent 
fever  in  Venezuela,  216  ;  attacked 
by  Trombidium  akamushi,  187 ; 
immune  to  inoculation  with  Try- 
panosoma ?  brucei,  46. 

Guinea  Worm,  infesting  Cyclops  in 
Tunis,  130,  141. 

Gum  Camphor,  used  in  preparation 
of  Mimms'  culicide,  69. 

gundi,  Ctenodactylus. 

gundii.  Toxoplasma. 

gurnei,  Philamatomyia. 

guttatiis,  CuUcoides. 

Gyrostigma  pavesii,  infesting  white 
rhinoceros  in  Africa,  10/. 


H. 

Haartebeeste,  infected  with  para- 
site resembling  Theileria  parva 
in  the  Gold  Coast,  99. 

Habronema  megastoma,  causing 
granular  dermatitis  in  horses,  13. 

Habronema  microstoma,  causing 
granular  dermatitis  in  horses,  13. 

Habronema  muscae,  development 
of,  in  house-flies,  13,  202. 

Haemaphysalis,  on  cattle  in  New 
Zealand,  115. 

Haematobia  irritans  (see  Lyperosia). 

Haematobia  serrata  (see  Lyperosia 
irritans). 

Haematopinus  asini  (see  H.  macro- 
cephalus). 

Haematopinus  eurystemus  (Short- 
nosed  Cattle  Louse),  measures 
against,  in  U.S.A.,  89,  153. 

Haematopinus  macrocephalus  (asini) 
infesting  horses  in  U.S.A.,  44, 
169. 

Haematopinus  piliferus,  infesting 
dogs  in  U.S.A.,  44,  183. 

Haematopinus  spinulosus  (see  Poly- 
plax). 

Haematopinus  suie,  infesting  pigs 
in  U.S.A.,  170. 
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Haematopota,  transmitting  trypano- 
somiasis in  Portuguese  East 
Africa,  120 ;  oviposition  habits 
of,  in  India,  63  ;  possible  carriers 
of  trypanosomiasis  in  Uganda,  31 ; 
transmitting  surra  in  horses,  99. 

Haematopota  americana,  in  Canada, 
179. 

Haematopota  pluvialis,  attacking 
horses,  169. 

Haemoproteus,  transmitted  by  Hip- 

^  poboscids  in  Brazil,  92. 

haemorrhoidalis,  Gastrophilus;  Sarco- 
phaga. 

Hammatocerus,  confused  with  Tria- 
toma  in  Brazil,  92. 

Harvest  Mite  (see  Microthromhidi/um 
pusillum). 

Hawaii,  Ghrysomyia  rufifacies  in, 
163 ;  insect-borne  diseases  in, 
163 ;  utilisation  of  fish  against 
mosquitos  in,  25. 

Heart  Water  of  Sheep,  conveyed 
by  Amhlyomma  hebraeum,  161. 

Heat,  effect  of,  on  lice,  19,  132,  172, 
173,  236,  237;  for  kiUing  rat 
fleas,  193. 

hebraeum,  Amblyomma. 

Hedgehog,  new  mite  on,  in  Britain, 
60  ;  Echidnophaga  galUnaeea  on, 
in  Tunis,  28. 

Hellebore,  ineffective  against  bed- 
bugs, 240. 

Helmerich's  Pomade,  formula  for, 
against    mites    on    fowls,     111. 

Hemichromismacrocephalus,de&tYoj' 

ing  mosquito  larvae  in  Gambia,  48. 

Hemileuca  maia,  urticating  spines 
of,  230. 

Hemileuca  nevadensis,  urticating 
spines  of,  230. 

Hemileuca  oliviae  (New  Mexico 
Range  Caterpillar),  urticating 
spines  of,  injuring  stock,  230. 

hemiptera,  Gimex. 

hermanni,  Pseudogametes. 

Hermetia  illucens,  Monedula  denti- 
cornis  predaceous  on,  in  British 
Guiana,  18. 

Herpetomonas  m,uscae-domesticae, 
house-flies  infected  with,  at 
Accra,  16. 

heteroehaeta,  Passeromyia. 

heterographus,  Lipeurus. 

hexodontus,  Aides. 

hilaris,  Tabanus. 

Hippobosca  camelina,  on  camels  in 
Egypt,  239. 

Hippobosca  capensis,  on  dogs  in 
Egypt,  239. 

Hippobosca  equina  (Forest  Fly), 
infesting  domestic  animals  in 
England,  43 ;  on  domestic  ani- 
mals in  Egypt,  239  ;  polypneu- 
stic  lobes  of  larva  of,  185. 


Hippobosca  maculata,  in  Nigeria, 
225  ;  polypneustic  lobes  of  larva 
of,  185. 

Hippocenirum  versicolor,  in  Nigeria, 
225. 

hirsuteron,  Aedes. 

hirtipes,  Simulium. 

hirtulus,  Tabanus. 

hirundinis,    Cimex :     Dermanyssus. 

His-Werner's  Disease  (see  Volhy- 
nian  Fever). 

hispida,  Mimomyia. 

Histeridae,  predaceous  on  flesh- 
fly  larvae  in  India,  63. 

Hodgesia,  in  Queensland,  227. 

Holochilus  vulpinus,  infesting  rats 
in  Brazil,  130. 

hologaster,  Goniocotes  (see  G  galUnae) . 

holosericeum,  Trombidium. 

Homalomyia  (see  Fannin). 

hominis,  Dermatobia. 

hominivorax,  Lvcilia  (see  Ghry- 
somyia macellaria). 

Hongkong,   Anophelines   from,    50. 

Horn  Fly  (see  Lyperosia). 

Horse  Sickness,  conveyed  by  ticks 
and  insects  in  the  Belgian  Congo, 
161. 

Horses,  parasites  of,  in  S.  America, 
90,  92,  130,  238  ;  flies  attacking, 
in  Australia,  118,  178;  flies 
attacking,  in  Britain,  43,  188 ; 
protection  of,  from  blood-sucking 
flies  in  Canada,  179  ;  attacked  by 
Bhinoestrus  purpureus  in  Egypt, 
239  ;  attacked  by  chigger-mites 
in  Europe,  147 ;  ticks  on,  in 
Nigeria,  225 ;  hosts  of  Derma- 
centor  venustus  in  Montana,  146  ; 
attacked  by  Ghrysomyia  macel- 
laria in  Panama,  148 ;  fever 
affecting,  in  Turkey,  193  ;  para- 
sites of,  in  U.S.A.,  88,  150-152, 
169;  attacked  by  Acari,  94; 
bionomics  and  control  of  bot- 
flies infesting,  44,  88,  150-152, 
169,  189,  238 ;  pernicious 
anaemia  of,  caused  by  Oestrid 
larvae,  44,  86,  120,  152,  169,  209  ; 
infected  with  Habronema  by 
house-flies,  13,  202 ;  measures 
against  lice  on,  37,  44  ;  treatment 
of  mange  on,  36,  42,  43,  55,  95, 
176,  180,  211  ;  mange  of,  com- 
municated to  man,  55,  176 ; 
piroplasmosis  of,  82,  121,  122 ; 
surra  transmitted  to,  by  Haema- 
topota, 99  ;  trypanosomiasis  in, 
in  Africa,  15,  35,  99,  122 ;  infec- 
tious anaemia  of,  in  Java,  120. 

hortensis,  Gulex. 

House-flies,  relation  of,  to  disease, 
41,  52,  85,  100,  112,  178,  239; 
measures  against,  25-27,  83,  100, 
161,    177,    185,    189,    209,    221  ; 
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baits  and  sprays  for,  41,  100,  116, 
17  ,  185;  infected  with  Herpeto- 
monas  muscae-domesticae  at  Accra, 
16  ;  bionomics  of,  in  U.S.A.,  9, 
116  ;  transmission  of  Eabronema 
by,  13,  202  ;  not  experimentally 
transmitting  poliomyelitis,  171  ; 
not  experimentally  conveying 
Spirochaeta  icteroliaemorrhagiae, 
165 ;  effect  of  chemicals  on  ovi- 
position  of,  67;  (see  Musca 
domestica). 

House-fly  Mite  (see  Thromhiditim 
muscarum). 

Houses,  methods  of  fumigating,  18, 
61. 

Hulecoeteomyia,  a  new  species  of, 
in  Queensland,  74. 

humeralis,  TaeniorhyncJius. 

humilis,  Gulex  (Melanoconion). 

hunteri,  Anopheles. 

Hyalomma,  on  the  gundi  in  Tunis, 
28. 

Hydaticus,  larvae  of,  predaceous  on 
mosquito  larvae,  39. 

Hydrocarbon  Oils,  effective  against 
bed-bugs,  240. 

Hydrochoerus  capybara,  ticks  on, 
in  Brazil,  90 ;  not  attacked  by 
Dermatobia  liommis  in  South 
America,  130. 

Hydrocyanic  Acid  Gas,  fumigation 
of  houses  with,  18,  61 ;  fumiga- 
tion with,  against  mosquitos,  57  ; 
fumigation  of  ships  with,  20,  153  ; 
(see  Potassium  Cyanide). 

Hyla  ar'jorea,  beneficial  in  houses  in 
Australia,  62. 

Hyla  graeilenta,  beneficial  in  houses 
in  Australia,  62. 

Hylesia,  causing  dermatosis  in 
French  Guiana,  106. 

hypoc  indy  na,  Taeniorhynehus . 

Hypoderma,  measures  against,  on 
cattle  in  Britain,  188  ;  larva  of, 
attacking  the  human  eye,  194. 

Hypoderma  bovis  (Ox  Warble  Fly), 
7 ;  measures  against,  in  the 
British  Isles,  17  ;  bionomics  of, 
in  cattle  in  Canada,  40,  44,  45  ; 
in  Egypt,  239 ;  presence  of 
spiracles  in  larva  of,  139  ;  egg  of 
166. 

Hypoderma  lineatum,  7  ;  measures 
against  in  the  British  Isles,  17  ; 
bionomics  of,  in  cattle  in  Canada, 
40,  44,  45  ;  presence  of  spiracles 
in  larva  of,  139  ;   egg  of,  166. 

hypoleucus,  Tringa. 


I. 

icterodes,  Docophorus. 
icterohaemorrJiagiae, 
(Leptospira). 


SpirocJiaeta 


Idaho,  Aedes  spp   in,  8. 

idahoensis,  Aedes. 

Illinois,  new  species  of  Johannse- 
nomyia  in,  169. 

illotus,  Tabanus. 

illiieens,  Hermetia. 

immitis,  Dirofilaria. 

impatiens,  Theobaldia  (OuUseta). 

iTnpellens,  Culex. 

Imperata  arundinacea,  adult  of 
Trombidium  aliamusM  feeding  on, 
187. 

imporlvAius,  Tabanus. 

incidens,  Theobaldia  (Culiseta). 

inconspicuosa,    Eumelanomyia ; 
Micraedes. 

increpitus,  Aedes. 

incriminator,  Oulex  (see  G.  peceator). 

indefinitus,  Tabanus. 

India,  insects  injurious  to  man  and 
animals  in,  62-64 ;  mosquitos 
and  malaria  in,  2,  6,  173,  195, 
196,  222  ;  mosquitos  attacked  by 
Geratopogon  in,  37 ;  Trematode 
parasite  of  mosquitos  in,  2,  130  ; 
measures  against  plague  in,  18, 
189,  219,  220,  221  ;  Gimex 
pipistrelli  infesting  bats  in,  159  ; 
notice  of  key  to  species  of  Musca 
in,  1  ;  a  n6w  larviparous  Philae- 
matomyia  from,  131  ;  predaceous 
habits  of  Ochromyia  jejuna  in, 
131  ;  bionomics  of  Siphonella 
funicola  in,  22 ;  methods  of 
fumigating  houses  in,  61. 

indica,  Philaematomyia. 

itidiensis,  Anopheles. 

Infantile  Paralysis,  rats  potential 
distributors  of,  23  ;  (see  Polio- 
myelitis). 

Infectious  Anaemia  of  Horses  (see 
Pernicious  Anaemia  and  Swamp 
Fever). 

infestans,  Triatoma. 

inflexus,  Dirhinus. 

infulata,  Guterebra. 

innuitus,  Aedes. 

inodorus,  Gimex. 

inornata,  Theobaldia  (Guliseta). 

insignis,  Gulex ;  Philaematomyia 
(see  P.  crassirostris). 

intestinalis,  Oastrophilus  ;  Lamblia 
(Giardia). 

Iowa,  Gastrophilus  haemorrhoidalis 

in,  88. 
Ireland,  typhus  endemic  in,  226. 

Iridomyrmex   dectectus,    predaceous 
on  Lyperosia  exigua  in  Australia, 
119. 
irritans,  Gulex  ;  Leptus  ;  Lyperosia 
(Haematobia) ;  Oehlerotatus;  Pulex. 
Italy,  measures  against  mosquitos 
and  malaria  in,  188,  216  ;   Stego- 
myiafasciata  in,  51. 
Ixodes,  on  rats  in  Malta,  43. 
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Ixodes    cookei,    infesting    dogs    in 

Nortli  America,  183. 
Ixodes  corniger,  in  Turkey,  13. 
Ixodes  coxaefurcatus  (seel,  loricatus). 
Ixodes     kingi,     infesting     dogs     in 

U.S.A.,  183. 
Ixodes  loricatus,  in  Argentina,  188. 
Ixodes    pratti,    infesting     dogs    in 

Canada,  183. 
Ixodes  ricinus   (Castor-bean  Tick), 

infesting  dogs  in  Canada,   183 ; 

infesting  horses  in  U.S.A.,  169  ; 

on  cattle  in  New  Zealand,  115. 
Ixodes  scapularis,  infesting  dogs  in 

U.S.A.,  183. 
Izal,  fumigation  with,  against  mos- 

quitos,  47. 


Jack  Eabbit,  host  of  Dermacentor 
venustus  in  Montana,  145. 

Jamaica,  Gulex  reductor  in,  88 ; 
measures  against  ticks  on  cattle 
in,  38. 

Janthinosoma  discrucians,  in  Brazil, 
90. 

Janthinosoma  lutzi,  eggs  of  Derma- 
tohia  laid  on,  in  Brazil,  130. 

Janthinosoma  sayi,  experimentally 
conveying  anthrax,  181. 

januarii,  Dichelacera. 

Japan,  bionomics  of  mites  con- 
veying Tsutsugamushi  or  River 
fever  in,  21,  50,  147,  187  ;  fleas 
and  plague  in,  194;  experimental 
transmission  of  dengue  by  mos- 
quitos  in,  195  ;  typhus  fever  in, 
226. 

Japanese  Eiver  Fever,  transmission 
of,  by  Trombidium  akamushi,  21, 
50,  147,  187,  188. 

Jaundice,  epidemic  of,  at  Dakar, 
82  ;  epidemic,  conveyed  by  rats, 
23. 

Jaundice,  Infectious  (see  Spirochaeia 
icterohaemorrhagiae). 

Java,  Siphonella  funicola  in,  22 ; 
fleas,  rats  and  plague  in,  36,  52, 
53,54;  infectious  anaemia  among 
horses  in,  120 ;  blood-sucking 
midges  from,  175;  measures 
against  mosquitos  and  malaria  in, 
52,  53,  156,  213,  214. 

favanicus,  Culicoides. 

Jeddah,  mosquitos  at,  81. 

jejuna,  Ochromyia. 

Jensen's  Emulsion,  useless  for  pro- 
tecting camels  from  blood-sucking 
flies,  109. 

jerdoni,  Mus. 

jeyporensis.  Anopheles. 

Jimson  Weed  (see  Datura  dra- 
monium). 


Johannseniella,    attacking    man    in 

Africa,  83. 
J ohannsenomyia  annulicornis,  sp,  n., 

in  Illinois,  169. 
Justicia,  Diptera  attracted  to,  62. 
juxtamansoni,  Taeniorhynchus . 


K. 


Kala-azar,  experiments  with  bed- 
bugs and,  207  ;  intestinal  para- 
sites present  in  cases  of,  208  ; 
(see  Leishmania). 

Kamerun,  mosquitos  and  malaria 
in,  140. 

Kangaroo,  not  attacked  by  Lypero- 
sia  exigua  in  Australia,  118. 

karwari.  Anopheles. 

Kedani  Fever  (see  Japanese  River 
Fever). 

Kentucky,  household  pests  in,  210. 

Kerosene,  effective  against  bed-bugs 
240  ;  for  destroying  eggs  of  bot- 
flies, 152  ;  in  repellents  for  flies, 
109,  179,  187;  effects  of,  on 
mosquito  larvae,  70,  135,  184  ;  as 
a  repellent  for  mosquitos,  69 ; 
against  parasites  of  domestic 
animals,  89,  94,  115,  153. 

Kerosene  Emulsion,  for  disinfec- 
ting poidtry  houses,  74. 

kerteszi,  Leptoconops. 

Khartoum,  blister  beetles  affecting 
man  in,  194. 

kiefferi,  Culicoides. 

kingi,  Ixodes. 

kingsleyi,  Tabanus. 

kochi,  Anopheles. 

Korea,  distinct  forms  of  relapsing 
fever  in,  50 ;  new  Culicoides 
from,  224. 

kurandae,  Corisoneura. 


Labrador,  dogs  attacked  by  Simu- 
Hum  molestum  in,  183. 

Laelaps  agilis,  on  rats  in  U.S.A.,  86. 

Laelaps  echidninus,  infesting  rats 
in  Malta,  190. 

laevis,  Gnemidocoptes. 

Lamblia  intestvnalis,  limited  trans- 
mission of,  by  house-flies,  112. 

Laminosioptes  cysticola,  on  fowls  in 
U.S.A.,  14. 

Lankesteria  culicis,  infesting  Stego- 
myia  fasciata  at  Accra,  1 6. 

Lantana  acuJeata,  Tabanids  ovi- 
positing on,  in  India,  63. 

Lapland,  Culex  nigripes  in,  86. 

Larks,  attacked  by  Phormia  azurea, 
155. 

lateralis,  Ochlerotatus  (see  0.  geni- 
culatus). 

latia,  Cirhina, 
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laticindus,  Culex. 
latipes,  Desmometopa  ;   Simulium. 
lativittatus,  Aedes. 

Latrodeetus    mactans,    a    poisonous 
spider  in  Peru,   51  ;    toxicity  of 
extracts  of,  112. 
latus,  Trichodectes. 
laurae,  Thersestes  (Mycterotypus). 
Lavender,  Oil  of,  as  a  repellent  for 

mosquitos,  69. 
Lead   Acetate,    ineffective   against 

bed-bugs,  240. 
lectularius,  Cimex. 
Leeches,  not    experimentally    con- 
veying   Spirochaeta    icterohaemo- 

rrhagiae,  165. 
legeri,  Phlebotomus. 
Legislation,     against     filariasis     in 

Gilbert  and  Ellice  Islands,  128 ; 

against  insect-borne  diseases  in 

U.S.A.,  32. 
Leicesteria  longipalpis,  in  Formosa, 

51. 
Leishmania,  Leptomonas  compared 

with,  203,  204 ;    possibly  carried 

by   bed-bugs,    159 ;     (see   Kala- 

azar). 
Leishmania  donovani,   experiments 

with  bed-bugs  and,  207. 
Leishmania     tropica,      chimpanzee 

inoculated     with,     200 ;      slight 

development  of,  in  bed-bugs,  204, 

207. 
Lemnos,      Phlebotomus      papatasii 

transmitting  sandfly  fever  in,  114. 
Lepidoselaga    paradoxa,    bionomics 

of,  in  Brazil,  90,  91. 
Lepisma   saccharina    (Silver   Fish), 

in  Kentucky,  210. 
Leptinillus  aplodontiae,  sp.   n.,   in- 
festing    Aplodontia     in     North 

America,  157. 
Leptinillus  validus,   on  beavers  in 

Alaska,  157. 
Leptinus    testaceus,    infesting   nests 

of  bees  and  small  mammals,  157. 
Leptocimex  boueti,  attacking  man  in 

French  Guinea,  159. 
Leptoconops  Jcerteszi,  possibly  asso- 
ciated  with  pellagra   in   Egypt, 

239. 
Leptomonas,  Leishmania  compared 

with,  203  204  ;    infesting  Taren- 

tola  mauritanica  in  a  region  free 

from  Oriental  sore,  203-205. 
Leptospira  icterohaemorrhagiae  (see 

Spirochaeta). 
Leptotrombidium      akamushi      (see 

Trombidium). 
Leptus  atnericanus,  mite  erroneously 

recorded  as,  in  U.S.A.,  147. 
Leptus    autumnalis,    Microthrombi- 

dium  pusillum  recorded  as,  146  ; 

Trombidium     akamushi     closely 

related  to,    188. 

(C654) 


Leptus    irritans,    mite    erroneously 

recorded  as,  in  U.S.A.,  147. 
Leria  serrata,   breeding  places   of, 

in  U.S.A.,  116. 
lesourdi,  Trypanosoma, 
leucomelas,  Dichelacera. 
leucopogon,  Erephopsis. 
leucosphyrus,  Anopheles, 
leucospilus,  Ghrysops. 
leucostoma,  Ophyra. 
lewisi,  Trypanosoma, 
libetina,  Vipera. 

Lice,  and  their  control  on  domestic 
animals,  17,  37,  41,  44,  65,  89, 
94,  153,  170,  183 ;  measures 
against,  on  fowls,  14,  65,  74,  142  ; 
measvires  against,  on  man,  55, 
59,  62,  76,  81,  93,  115,  120,  131, 
135,  167,  172,  173,  219,  227,  236, 
237 ;  on  rats  in  Malta,  43 ; 
isolation  of  Bacillus  typhi-ex- 
anthemaUci  from,  213 ;  trans- 
mitting five-day  or  Volhynian 
fever,  56,  58 ;  not  carriers  of 
poliomyelitis,  68 ;  transmitting 
relapsing  fever  in  Manchuria,  50  ; 
transmitting  recurrent  fever,  54, 
59,  136,  215,  236  ;  development 
of  Bickettsia  in,  58,  113,  237 ; 
transmitting  trench  fever,  85, 
127,  225-227,  236 ;  and  typhus, 
80,  136,  213,  236,  237;  fumiga- 
tion against,  55 ;  protective 
dress  against,  214  ;  bibliography 
of,  18  ;  adaptatation  of,  to  the 
colour  of  their  surroundings,  55  ; 
world-wide  distribution  of,  227 ; 
less  susceptible  to  hydrocyanic 
acid  than  mosquitos,  57 ;  re- 
actions of,  to  temperature,  19,  76, 
93,   115,   132,  172,  173,  236,  237. 

Ligea,  early  stages  of  Simulium 
associated  with,  129. 

Lime,  in  dip  for  cattle  mange,  15. 

Limes,  house-flies  breeding  in  refuse 
of,  177. 

Limosina,  breeding  places  of,  in 
U.S.A.,  116. 

lindesayi.  Anopheles. 

lineatopennis ,  Banksinella. 

lineatum,  Hypoderma ;  Simulium 
(see  S .  maculatum). 

lineola,  tabanus. 

lineolata,  Or emastog aster, 

Linognathus  piliferus  (see  Raema- 
topinus). 

Linognathus  vituli  (Long-nosed  Cat- 
tle Louse),  measures  against,  in 
U.S.A.,  89,  153. 

Linseed  Oil,  effective  against  bed- 
bugs, 240 ;  in  formulae  for 
treating  cattle  mange,  15  ;  against 
ticks  on  cattle,  115. 

Lipeurus  baculus,  on  pigeons  in 
U.S.A.,  14. 
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Lipeurus  caponis,  on  fowls  in 
U.S.A.,  14,  142. 

LipetiTus  heterographus,  on  fowls  in 
U.S.A,.  14,  142. 

Lipeurus  temporalis,  peculiar  to 
ducks  in  U.S.A.,  14. 

Lipeurus  variabilis  (see  L.  caponis). 

listoni,  Anopheles. 

loa,  Filaria. 

Locust  Mite  (see  Euthrombidium 
trigonum). 

locustarum,  Thrombidium  (see  Euth- 
rombidium trigonum). 

Loemopsyllacheopis  (s,ee Xenopsylla). 

longiareolata,  Theobaldia. 

longicornis,  Ghrysops. 

longior,  Demodex. 

longipalpis,  Glossina  ;   Lelcesteria. 

longipes,  Sabethes. 

longirostre,  Amblyomma. 

longirostris,  Pangonia  (Corizoneura) ; 
Phoniomyia. 

Lophoeeratomyia,  new  species  of,  in 
Queensland,  74,  227. 

loricatus,  Ixodes. 

Louisiana,  compulsory  dipping 
against  ticks  in,  ^10. 

Louisville  (Kentucky),  ordinances 
against  insect-bornediseasesin,  32. 

Loutraz,  Bacillus  of,  infesting  Ano- 
pheline  larvae  in  France,  79. 

loxodontis,  Cobboldia. 

lueiensis,  Stegomyia. 

Lucilia,  112;  bionomics  of,  in 
India,  63  ;  measures  against,  in 
Egypt,  100,  239;  effect  of 
Empusa  muscae  on,  158. 

Lucilia  caesar  (Greenbottle),  in 
Gallipoli,  26  ;  in  U.S.A.,  103, 
116,  169  ;  attacking  man,  194  ; 
baits  for,  116. 

Lucilia  hominivorax  (see  Chry- 
somyia  m,acellaria). 

Lucilia  sericata,  in  Hawaii,  164 ; 
baits  for,  in  U.S.A.,  116  ;  infest- 
ing meat  in  Vienna,  81. 

ludlowi.  Anopheles. 

luteocephala,  Stegomyia. 

luteola,  Auchmeromyia. 

luteolateralis,  Banksinella'  (see 
B.  lineatopennis). 

lutzi.  Anopheles  (Manguinho^ia)  ; 
Janthinosoma. 

lybica,  Zorilla. 

Lynchia  maura,  polypneustic  lobes 
of  larva  of,  185. 

Lyperosia,  conveying  horse-sickness 
m  the  Belgian  Congo,  161  ; 
possibly  transmitting  trypano- 
somiasis, 119;  repellents  for 
protecting  cattle  from,  186. 

Lyperosia  exigua  (Buffalo-fiy),  bio- 
nomics of,  in  Australia,  118; 
probably  not  a  carrier  of  Oncho- 
cerca gibsoni,  27. 


Lyperosia  irritans,  experimentally 
conveying  anthrax,  181  ;  attack- 
ing horses,   169, 

Lyperosia  minuta,  in  India,  64. 

Lyrosoma  opaca,  in  nests  of  birds, 
157. 

Lysol,  against  lice,  132  ;  in  sprays 
for  house-flies,  185. 

lysteri,  Tamias  striatus. 

M. 

Macacus,  not  experimentally  in- 
fected with  poliomyelitis  by  mos- 
quitos,  171. 

Macedonia,  nieasines  against  mos- 
quitos  and  malaria  in,  36,  70,  71, 
72,  73,  80,  109,  116,  122,  162, 
175,  191,  197,  198,  200,  201,  205  ; 
recurrent  fever  in,  136;  equine 
piroplasmosis  in,  121. 

macellaria,  Chrysomyia. 

Macleaya  tremula,  in  Queensland, 
74,  227. 

macrocephalus,  Haematopinus;  Hemi- 
chromis.^ 

mactans,  Latrodectus. 

maculata,  Cephalomyia ;  Hippo- 
bosca  ;    Triatoma. 

maculatum,  Amblyomma ;  Simu- 
Hum. 

maculaius,  Anopheles. 

maculipalpis ,  Anopheles. 

maculipennis,  Anopheles. 

Madagascar,  mosquitos  and  malaria 
in,  72,  157. 

magnifica,   Wohlfartia. 

magnus,  Armigeres. 

magrettii,  Pangonia, 

maia,  Hemileuca. 

majalis,  Meloe. 

Malaria,  in  Albania,  12,  34;  in 
Algeria,  144,  174,  177,  211  ;  in 
Australia,  62,  223,  227  ;  locally 
acquired  cases  of,  in  Belgium,  4 ; 
in  the  British  Isles,  31,  175,  236  ; 
rare  in  Canada,  166;  in  Cyprus, 
47 ;  in  Egypt,  176,  239 ;  in 
Formosa,  21,  51,  174  ;  in  France, 
11,  23,  24,  34,  70,  82,  140,  190, 
230  235  ;  in  Gambia,  47,  48; 
in  Germany,  56,  57,  76 ;  in 
Greece,  122,  206 ;  in  British 
Guiana,  84 ;  in  French  Guiana, 
13,  104,  160;  in  New  Giiinea, 
62  ;  in  India,  173,  195,  196,  222  ; 
in  Italy,  188,  216 ;  in  Java,  52, 
53,  156,  213,  214;  in  Kamerun, 
140;  in  Macedonia,  36,  70,  71, 
72,  73,  80,  109,  116,  122,  162, 
175,  191,  197,  198,  200,  201,  205  ; 
in  Madagascar,  72,  157 ;  in 
Malaya,  3,  51,  124-127,  222;  in 
Morocco,  12 ;  in  Rhodesia,  30 ; 
in  Rumania,   191,   192,   193;    in 
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Russia,  4,  58 ;  in  tlie  Sahara, 
201  ;  in  Serbia,  35 ;  in  Spain, 
28,  177,  216;  in  Sumatra,  110; 
in  U.S.A.,  5,  40,  66,  69,  70,  114, 
136-138,  143,  154,  155,  168,  186, 
209,  210,  228  ;  in  Zanzibar,  46, 
122,  123;  relation  of  railroads 
to,  228  ;  ellect  of  rice  cultivation 
on,  40,  114;  efiect  of  number  of 
mosquitos  on  incidence  of,  121  ; 
seasonal  incidence  of,  56  ;  out- 
break of,  on  board  ship,  111  ; 
supposed  identity  of  parasites 
causing,  12,  205,  232  ;  effect  of 
climate  on  geographical  distribu- 
tion of,  105;  man  the  probable 
winter  carrier  of,  5 ;  supposed 
inheritance  of,  in  mosquitos,  77  ; 
economic  loss  due  to,  168,  188  ; 
as  a  factor  in  military  efficiency, 
120  ;  effect  of  external  conditions 
on  parasite  of,  32,  71,  81,  101, 
105,  106,  232,  233;  value  of 
quinine  against,  209  ;  plea  for  the 
eradication  of,  in  the  Western 
Hemisphere,  24  ;  not  transmitted 
by  Anopheles  (Steihomyia)  nimbus 
91  ;  parasites  of,  unable  to  hiber- 
nate in  Anopheles  maeulipennis, 
101  ;  Cynonycteris  straviinea  not 
susceptible  to,  11  ;  and  mos- 
quitos, 4,  12,  21,  23,  24,  31,  47,  48, 
52,  53,  56,  57,  70,  71,  72,  73,  76, 
84,  109,  110,  116,  121,  122,  123, 
124-127,  136-138,  140,  154,  156, 
157,  160,  162,  168,  173,  175,  176, 
186,  190,  191,  192,  193,  195,  197, 
198,  200,  201,  209,  213,  214,  216, 
222,  223,  227,  230-235,  236,  239; 
measures  against,  3,  6,  12,  25, 
28,  47,  51,  70,  80,  109,  110,  114, 
136-138,  155,  168,  173,  174,  186, 
196,  205,  206,  210,  211,  216;  of 
birds,  caused  by  Tlasmodiuin 
relictum,  229. 

Malaria,  Benign  Tertian  (see  Plas- 
modium vivax). 

Malaria,  Malignant  Tertian  (see 
Plasmodium  praecox). 

Malaria,  Quax"tan  (see  Plasmodium 
malar  iae). 

malariae,  Plasmodium. 

Malaya,  mosquitos  and  malaria  in, 
3,  51,  124-127,  222  ;  typhus 
fever  absent  from,  226. 

Mai  de  Caderas  {Trypanosoma  equi- 
num),  Flydrochoerus  capyhara  not 
a  necessary  reservoir  of,  in 
Brazil,  92. 

Malignant  Tertian  Malaria  (see 
Plasmodium,  praecox). 

Malta,  fleas,  rats  and  plague  in, 
43,  190. 

Man,  midges  attacking,  in  Africa, 
83  ;    seldom  attacked  by  Derma- 
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tobia  hominis  in  South  America, 
130;  occasionally  attacked  by 
Lyperosia  exigua  in  Australia, 
119  ;  insects  attacking  in  Brazil, 
91  ;  Wohlfartia  magnifica  at- 
tacking in  P'gypt,  30  ;  trypano- 
some  found  in,  in  the  Gold  Coast, 
17  ;  Pulex  ir titans  on,  in  Malta, 
43 ;  attacked  by  Rhinoesirus 
purpureus  in  Palestine,  55 ; 
attacked  by  Bhinoestrus  in 
Spain,  112  ;  Ankylostoma  duode- 
nale  in,  13 ;  attacked  by  Cera- 
tophyllus  fasciat'iis,  86  ;  chigger- 
mites  attacking,  146-148 ;  flies 
causing  myiasis  in,  3,  51,  62,  63, 
121,  148-150;  not  attacked  by 
Laelaps  echidninus,  199;  mea- 
sures against  lice  on,  55,  59,  62, 
76,  81,  93,  115,  120,  131,  135, 
167,  172,  173,  219,  227,  236,  237  ; 
attacked  by  Lucilia  caesar,  194 ; 
the  preferred  host  of  bed-bugs, 
159 ;  danger  of  parasites  of 
domestic  animals  to,  33;  measures 
against  mange  in,  55,  176,  218; 
parasitic  Protozoa  of,  48 ;  geo- 
graphical distribution  of  diseases 
of,  84. 

Manchuria,  distinct  form  of  relap- 
sing fever  in,  50. 

Mange,  treatment  of,  in  man,  55, 
218  ;  of  horses  communicated  to 
man,  55,  176  ;  forms  of,  infefeting 
horses,  36,  170;  mites  causing, 
in  rabbits,  94  ;  measures  against 
in  domestic  animals,  14,  36,  37, 
.  42,  43,  55,  95,  170,  176,  180,  211, 
218. 

Manguinhosia  (see  Anopheles). 

Mansonia,  a  sub-genus  of  Taenio- 
rhynchas,  142. 

Mansonia  perturbans  (see  Taenio- 
rhynchus). 

Mansonia  richiardii  (see  Taenio- 
rhynchus). 

Mansonia  uniformis  (see  Mansoni- 
oides). 

Mansonioides  africanus,  breeding 
places  of,  in  West  Africa,  38, 
225. 

Mansonioides  {Taeniorhynehus)  uni- 
formis, in  Nigeria,  225 ;  in 
Queensland,  73,  227  ;  not  experi- 
mentally transmitting  dengue, 
195  ;  probably  not  a  carrier  of 
Onchocerca  gibsoni,  27. 

Margaropus  annulatus,  transmittin'g 
piroplasmosis  and  other  diseases 
in  Argentina,  74,  75  ;  i£i  Nigeria, 
225 ;  in  Porto  Rico,  179  ;  con- 
veying piroplasmosis  in  Turkey, 
13;  measures  against j  on  cattle' 
in  U.S.A.,  143 ;  rarely  infefeting 
dogs  in  U.S.A.,  183. 
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Margaropus  annulatus  australis, 
measures  against,  on  cattle  in 
Porto  Rico,  179  ;  in  Ceylon,  42  ; 
bionomics  and  control  of,  on 
cattle  in  Queensland,  41,  102; 
strain  of  cattle  resistant  to,  in 
New  South  Wales,  187 ;  not 
present  in  New  Zealand,  115; 
probably  not  a  carrier  of  Oncho- 
cerca gibsoni,  27. 

Margaropus  annulatus  decoloratus 
(Blue  Tick),  transmitting anaplas- 
mosis,  10. 

Margaropus  annulatus  microplus, 
measures  against,  in  Argentina, 
238,  240 ;   hosts  of,  in  Brazil,  90. 

marginale,  Anaplasma. 

mariae,  Acartomyia. 

marocanum,  Trypanosoma. 

marshalli,  Anopheles. 

mastersi,  Tahanus. 

inastigia,  Culex  (see  G.  floridanus). 

mathisi,  Culex. 

mattogrossensis.  Anopheles. 

maura,  Lynchia. 

mauritanica,  Tarentola  (Platydac- 
tylus). 

mauritianus.  Anopheles. 

mediolineata,  Fiealbia. 

mediolineatus,  Aedes. 

mediopunctatum,  Cycloleppteron. 

Mediterranean,  sandfly  fever  and 
Phlebotomus  in,  215. 

Mediterranean  Dengue,  in  Syria, 
217. 

megaeephala,  Pheidole. 

megastoma,  Cuterebra  ;    Habronema. 

megista,  Triatoma  (Gonorhinus).        • 

megnini,  Ornithodorus. 

Megninia  cubitalis,  on  turkeys  in 
U.S.A.,  14. 

Melanoconion  (see  Gulex). 

Melanoplus  spp.,  attacked  by  Eu- 
thrombidium  trigonum  in  North 
America,  147. 

vielanurus,  GUmacura. 

Meloe  majalis,  attacked  by  Gera- 
topogon,  37. 

Melophagus  ovinus,  bionomics  of, 
on  sheep  in  Australia,  42 ; 
measures  against,  on  sheep  in 
U.S.A.,  170;  respiratory  system 
of  larva  of,  185. 

Menopon  biseriatum,  on  fowls  in 
U.S.A.,  14,  142. 

Menopon  pallidum,  on  fowls  in 
U.S.A.,  14,  142. 

Menopon  trigonocephalum  (see  M, 
pallidum). 

Mercury  Ointment,  against  lice  on 
horses,  45  ;  against  lice  on  poul- 
try, 65,  142. 

Mercuric  Chloride,  effective  against 
bed-bugs,  240. 

jneridiana,  Musca, 


Mesopotamia,  Anopheles  pulcher- 
rimus  in,  177. 

metallica,  Stegomyia. 

Metathrombidium  poriceps,  attack- 
ing man  and  animals  in  Europe, 
146. 

Meteorological  Conditions,  effect  of, 
on  Melophagus  ovinus,  42 ;  on 
tsetse-flies,  98  ;  on  malarial  para- 
sites, 32,  81,  105,  106,  232,  233. 

Methylated  Spirit,  against  lice  on 
horses,  45. 

mexicanus,  Ghlorotabanus. 

Mexico,  Psorophora  signipennis  in, 
8  ;  mite  attacking  man  in,  1 47  ; 
ticks  infesting  dogs  in,  183 ; 
typhus  fever  endemic  in,  226. 

Mice,  mites  on,  conveying  Tsu- 
tsugamushi  fever,  21  ;  bot-flies 
infesting,  in  Canada,  166  ;  experi- 
mentally infected  with  recurrent 
fever,  216. 

Michigan,  parasites  of  dogs  in,  44. 

Micraedes  inconspicuosa,  in  Nigeria, 
225. 

Microfilaria,  infesting  cats  in  Tunis, 
200. 

Microfilaria  bancrofti  (see  Filaria). 

microplus,  Margaropus  annulatus. 

Micropterus  salmonoides,  Gambusia 
affinis  increasing  in  presence  of,  7. 

microstoma,  Habronema. 

Microthrombidium  akamushi  (see 
Trombidium). 

Microthrombidium  pusillum  (Har- 
vest Mite),  attacking  man  and 
animals  in  Europe,  146,  147. 

Microthrombidium  thalsahuatl,  at 
tacking  man  in  Mexico,  147. 

Microthrombidium  wichmanni,  at 
tacking  man  in  East  Indies,  147 

3Iicrotus  montebelli,  attacked  by 
Trombidium  akamushi  in  Japan 
187. 

Midas  midas,  Trypanosoma  devei 
infesting,  in  French  Guiana,  93 

miharai,  Gulicoides. 

Military  Camps,  measures  against 
insect-borne  diseases  in,  32,  40, 
95,  96,  189,  221. 

Milk,  Sour,  in  repellent  for  protect- 
ing cattle  from  biting  flies,  187. 

milsoni,  Tabanus. 

mimesis,  Aedes. 

mimeticus,  Gulex. 

Mimms'  Culicide,  preparation  of, 
for  fumigating  against  mosquitos, 
69. 

Mimomyia  hispida,  at  Accra,  18. 

Mimomyia  plumosa,  at  Accra,  16. 

Mimomyia  splendens,  breeding 
places  of,  in  West  Africa,  16,  39. 

minasense,  Trypanosoma. 

miniatus,  Argas  (see  A.  persicus). 

minimum,  Monomorvum. 
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Tninimus,  Anopheles. 

Minneapolis,  campaign  against  mos- 
quitos  in,  66. 

Minnesota,  hibernation  of  house- 
flies  in,  9  ;    ticks  in,  67. 

minor,  AegiaUtis  ;    Silvius. 

minusculum,  Simulium  (see  8.  ama- 
zonicum). 

minnta,  Lyperosia. 

minutus,  Ochlerotatus  ;  Phlebotomiis. 

mira,  Coenopsylla. 

mirabilis,  Pelecorhynchus. 

Mites,  infesting  dogs,  183 ;  measures 
against,  on  fowls,  14,  111,  142; 
measures  against,  on  horses,  42, 
43  ;  infesting  man,  176  ;  attack- 
ing house-flies,  103 ;  conveying 
river  fever  in  Japan,  21,  50,  147, 
187  ;    new  species  of,  60. 

Mochlonyx,  methods  of  respiration 
of,  182. 

Mochlostyrax  (see  Culex). 

modestus,  Neotabanus. 

moerens,  Chrysops. 

Molasses,  in  baits  for  house-flies, 
177. 

molestum,  Simulium. 

molestus,  Chrysops. 

Monedula  denticornis,  predaceous 
on  flies  in  British  Guiana,  18. 

Monedula  signata,  predaceous  on 
Tabanids  in  Brazil,  92.  * 

Monkeys,  attacked  by  bed-bugs, 
159 ;  attacked  by  Trombidium 
akamushi,  187  ;  trypanosomes  in, 
in  South  America,  93  ;  Trypano- 
soma vivax  not  pathogenic  to, 
17 ;  inoculated  with  Trypano- 
soma brucei  or  evansi,  46  ;  not 
experimentally  infected  with 
poliomyelitis  by  mosquitos,  171  ; 
not  experimentally  infected  with 
recurrent  fever  in  Venezuela,  216. 

Monomorium  minimum,  in  Ken- 
tucky, 210. 

Monomorium  pharaonis,  in  Ken- 
tucky, 210. 

Montana,  mosquitos  of,  8,  65,  89  ; 
ticks  infesting  domestic  animals 
in,  64,  67,  145. 
montanus,  Silvius. 
montebelli,  Microtus. 
Moose,  killed  by  Bermaeentor  albi- 

pictus  in  Canada,  40. 
Morocco,    measures    against    mos- 
quitos and  malaria  in,  12  ;   forms 
of  trypanosomiasis  in  horses  in, 
35  ;  piroplasmosis  of  horses  in,  82. 
morsilans,  Glossina. 
Mosquito   Larvae,    breeding  places 
of,    2,   7,   8,   9,    37,    38,    47,48,49, 
64,   65,   70,   86,    87,   88,   91,    107, 
108,  123,  124,  125,  126,  141,  154, 
156,  157,  161,  172,  173,  178,  191, 
196,  197,  201,  212,  217,  223,  239  ; 


drainage  against,  117,  136,  137, 
143,  155,  168,  175,  198,  199,  200, 
228,  229  ;  fish  destroying,  7,  25, 
47,  48,  64,  70,  73,  111,  162,  163, 

173,  217  ;  other  natural  enemies 
of,  2,  16,  37,  39,  68,  72,  79,  130, 
162,  186  ;  oiling  against,  3,  47, 
70,  135,  178,  183,  210,  222,  223  ; 
effect  of  petroleum  oils  on,  70, 
135,  183;  power-sprayer  for 
oiling  against,  210;  anatomy  of,. 
208  ;  cannibalistic  habits  of,  190 ; 
methods  of  respiration  of,  182  ; 
vegetable  powders  against,  218  ; 
killed  by  decoction  of  Tephrosia 
vogeli,  124 ;  use  of  potassium 
cyanide  against,  73. 

Mosquito  Larvicides,  formulae  for, 
178  ;  vegetable  powders  as,  218  ; 
experiments  with,  207. 

Mosquitos,  and  dengue,  163,  195, 
213,  217  ;  and  filariasis,  46,  61, 
122,  123,  160,  163  ;  and  malaria, 
2,  4,  12,  21,  23,  24,  47,  48,  52, 
53,  56,  57,  70,  71,  72,  73,  76,  84, 
110,  116,  121,  124-127,  136-138, 
140,  156,  157,  160,  162,  168,  173, 
175,  176,  191,  192,  193,  195,  197, 
198,  200,  201,  209,  213,  214,  216, 
222,  223,  227,  230  235,  239; 
probably  not  the  winter  carriers 
of  malaria  in  U.S.A.,  5  ;  effect  of 
numbers  of,  on  the  incidence  of 
malaria,  121  ;  probably  not 
carriers  of  Onchocerca  gibsoni,  27  ; 
transmitting  Plasmodium,  relic- 
turn,  139, 229  ;  not  experimentally 
transmitting  poliomyelitis,  171  ; 
probably  not  carriers  of  swamp 
fever  of  horses,  86 ;  trypano- 
somes of  Pycnosovia  unable  to 
survive  in,  34  ;  not  transmitting 
Weil's  disease,  56 ;  in  Albania, 
12,  34,  175,  198  ;   in  Algeria,  144, 

174,  177,  211  ;  in  Arabia,  61  ; 
in  Australia,  62,  73,  223,  227  ;  in 
Brazil,  91  ;  in  the  British  Isles, 
31,  107,  175,  236;  in  Canada,  9, 
178  ;  of  California,  8,  48,  70,  155, 
186;  of  Colorado,  145,  223;  in 
the  Belgian  Congo,  161  ;  in 
Cyprus,  47  ;  in  Egypt,  176,  239  ; 
in  Formosa,  21,  50,  174;  in 
France,  23,  24,  190,  206,  230-235; 
in  Gambia,  47,  48  ;  in  Germany, 
56,  57,  76,  211  ;  list  of,  in  the 
Gold  Coast,  16,  17  ;  new,  from 
Greenland,  86;  in  British  Guiana, 
84;  in  French  Guiana,  160;  in 
Hawaii,  25,  163  ;  in  Hongkong, 
50  ;  in  India,  2,  6,  173,  195,  222  ; 
in  Italy,  216;  in  Japan,  195; 
in  Java,  52,  53,  156,  213,  214; 
in  Kamerun,  140  ;  in  Macedonia, 
70,  71,  72,  73,  109,  116,  162,  175, 
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191,  197,  198,  200,  201,  205  ;  in 
Madagascar,  157  ;  in  Malaya,  3, 
124-127,  222  ;  of  Montana,  8. 
65,  89 ;  in  Morocco,  12 ;  in 
Nigeria,  225  ;  in  the  Persian 
Gulf,    129;     in    Rumania,    191, 

192,  193  ;  in  Russia,  4 ;  in  the 
Sahara,  201  ;  in  Spain,  177,  216  ; 
in  Sumatra,  110  ;  in  Switzerland, 
52,172;  in  Syria,  217;  in  U.S.A., 
5,  7,  8,  9,  65,  66,  70,  87,  136-138, 
143,  145,  154,  155,  168,  189,  190, 
209,  210,  223  ;  in  Zanzibar,  122, 
123;  anatomy  of,  208;  classifica- 
tion and  new  species  of,  7,  9,  17, 
86,  87,  88,  142,  162,  189,  201, 
214;  natural  enemies  of,  2,  3, 
37,  70,  130,  131,  135  ;  capacity 
of,  for  reaching  ships  at  anchor, 
111,  129;  re-actions  of,  to 
temperature,  19  ;  effect  of  tem- 
perature on  malarial  parasites 
in,  32  ;  zones  of  flight  of,  234 ; 
measures  against,  3,  6,  12,  23, 
24,  66,  69,  70,  109,  114,  136  138, 
143,  154,  155,  161,  168,  177,  186, 
189,  190,  205,  210,  216;  fumiga- 
tion against,  18,  47,  51,  57,  69, 
117,  207;  repellents  for,  69; 
legislation  against,  in  U.S.A.,  32  ; 
screening  against,  69,  137,  138; 
trap  for,  223. 

Ttxouhata,  Ornithodorus. 

Mucidus  mucid'us,  in  Nigeria,  225. 

Mucidus  scatophagoides,  at  Accra, 
16. 

mucronatus,  Tahanus. 

Mules,  trypanosomiasis  in,  in  Africa, 
15,  167 ;  almost  immune  to 
attacks  of  Dermotobia  hominis  in 
South  America,  130 ;  parasites 
of,  in  Egypt,  239  ;  parasites  of, 
in  U.S.A.',  169. 

nmnbianus,  Elyomys. 

muris,  Notoedres. 

Miis  concolor,  fleas  on,  in  Java,  36, 
53,  54. 

Mus  deciimanns,  not  attacked  by 
Dermatobia  hominis  in  South 
America,  130  ;  incidence  of  fleas 
on,  in  Java,  36  ;  fleas  infesting, 
in  Malta,  43,  190  ;  infected  with 
Spirochaeta  crocidurae,  11,  82, 
103. 

Mus  jerdoni,  in  Java,  54. 

Mus  musculus,  infected  with  Spiro- 
chaeta crocidurae,  11. 

Mus  norvegicus,  parasites  of,  in 
Malta,  190;  parasites  of,  in 
U.S.A.,  86. 

Mus  rattus,  82  ;  incidence  of  fleas 
on,  in  Java,  36  ;  parasites  of,  in 
Malta,  43,  190;  new  Demodex 
infesting,  235 ;  infected  with 
Spirochaeta  crocidurae,  11. 


Mus  rattus  alexandrinus,  82  ;  para- 
sites of,  in  Malta,  190 ;  infected 
with  Spirochaeta  crocidurae,  11. 

Mus  rattus  diardii,  fleas  on,  in  Java, 
53,  54. 

Mus  rattus  griseiventer,  fleas  on,  in 
Java,  53,  54. 

Musca,  attacking  domestic  animals 
in  Australia,  118;  measures 
against,  in  Egypt,  100  ;  notice  of 
key  to  Indian  species  of,  1. 

Musca  angustifrons,  bionomics  of, 
in  India,  63,  64. 

Musca  autumnalis,  predaceous  ene- 
mies of,  in  Australia,  68  ;  species 
alliedto,inEgypt,238;  inlndia,64. 

3Iusca  eorvina  (see  M.  autumnalis). 

Musca  domestica,  and  amoebic 
dysentery,  52,  112;  transmission 
of  Habronema,  by,  13,  202; 
hibernation  of,  9,  158;  mites 
attacking,  146,  148;  effect  of 
chemicals  on  oviposition  of,  67  ; 
not  ovipositing  on  meat,  81  ; 
measures  against,  103,  161,  177, 
180,  209;  baits  for,  116;  in- 
fected with  Herpetomonas  muscae- 
domesticae  at  Accra,  16 ;  in 
Argentina,  180;  relation  of,  to 
disease  in  Australia,  41,  62;  in 
British  Guiana,  177,  209;  in 
T'gypt,  239  ;  in  Colombia,  161  ; 
in  Fiji,  111;  in  Gallipoli,  26; 
not  nimierous  in  Hawaii,  164 ; 
in  U.S.A.,  9,  103,  116,  158,  169, 
210;  in  Zanzibar,  46,  124;  (see 
also  House-flies). 

Musca  meridiana,  not  ovipositing 
on  meat,  81. 

Musca  nebulo,  bionomics  of,  in 
India,  63,  64. 

Musca  nigrithorax,  in  India,  63. 

Musca  vomitoria  (see  Calliphora). 

muscae,  Empusa  ;    Habronema. 

muscae-domesticae,  Herpetom onas. 

muscardini,  Demodex. 

Muscardinus  avellanarius  (see  Dor- 
mouse). 

muscarum,  Tromhidium. 

Muscina  stabulans  (Non-biting 
Stable  Fly),  in  Egypt,  239  ;  in 
Gallipoli, '  26  ;  in 'U.S.A.,  103, 
116;  infesting  meat  in  Vienna, 
81  ;   baits  for,  116. 

musculi,  Gtenopsylla. 

musculus,  Mus. 

musgravii,  Tabanus. 

mutans,  Cnemidocoptes  ;  Sarcoptes  ; 
Theileria  ( Piroplasm a ) . 

mycetae,  Trypanosoma. 

Mycterotypus  laurae  (see  Thersestes). 

Mydaea  pici,  infesting  birds  in 
Brazil,  92. 

Myiasis,  in  dogs  in  North  America, 
183  ;   flies  causing,  in  Brazil,  92  ; 
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caused  by  Chrysomyia  flaviceps 
in  Ceylon,  42 ;  in  domestic 
animals  in  Hawaii,  164  ;  in  man 
and  animals  in  India,  62,  63  ; 
flies  causing,  in  Venezuela,  51  ; 
in  man»  and  animals  caused  by 
Chrysomyia  macellaria,  148-150; 
intestinal,  in  man,  3  ;  in  man,  due 
to  Rhinoestrus  purpvreiis,  55. 

Mylabris  nubica,  affecting  man  in 
Khartoum,  194. 

Myotyphlus,  on  rats  in  Tasmania, 
157. 

Myzomyia  (see  Anopheles). 

Myzorhynchella  (see  Anopheles). 

Mysorhynchus  (see  Anopheles). 

N. 

nanum,  Siynidiuvu 

nanus,  Demodex. 

Naphthaline,  dusting-  with,  against 
lice  on  domestic  animals,  45,  153 
170;    against  lice  on  man,  227 
ineft'ective     against     lice,      189 
fumigation  with,  55  ;   for  treating 
sores  caused  by  flies,  203. 

Naptha  Soap,  against  lice.  135. 

nasalis,  Gastrophilus ;  Rhinoestrus 
(fee  R.  purpureus). 

Nasonia  hrevicornis.  parasite  of 
Phormia  azurea,  155. 

Natal,  trypanosomiasis  in  domestic 
animals  in,  167;  measures  against 
house-flies  in,  185. 

natricis,  Ophionyssus. 

neavei,  Culicoides. 

nebula,  Musca. 

nebulosa,  Gulieiomyio. 

N.C.I.  Powder,  against  lice,  81  ; 
an  improved  substitute  for,  189. 

neivai,  Diachlorus. 

nemocallosus,  Tabanus. 

Nemopoda  cylindrka,  breeding 
places  of,  in  U.S.A.,  116. 

nemopunctatus,  Tabanus. 

nemorosus,  Ochlerotatus  (Culex). 

Neocellia  (see  Anopheles). 

Neocvlex  (see  Culex). 

Neoeuterebra  squamosa,  infesting  the 
African  elephant,  107. 

Neosalvarsan,  treatment  of  malaria 
with,  140. 

Neotabanus  comitans,  in  Brazil, 
90. 

Neotabanus  dorsiger,  in  Brazil,  90. 

Neotabanus  modestus,  in  Brazil,  90. 

neotricolor,  Erephopsis. 

Nepa  cinerea,  predaceous  on  mos- 
quito larvae  in  Macedonia,  162. 

Neuroptera,  blood-sucking  larvae 
of,  203. 

Nevada,  Aides  curriei  in,  8. 

nevadensis,  Hemileuca. 

New  England,  Aedes  curriei  in,  8. 


New  Guinea,  malaria  in,  62  ;  mite 
attacking  man  in,  147  ;  Phonio- 
myia  bimaculipes  originally  re- 
corded from,  51. 

New  Jersey,  measures  against  mos- 
quitos  in,  155,  168. 

New  Mexico,  Psorophora  signi- 
pennis  in,  8. 

New  Mexico  Kange  Caterpillar  (see 
Hemileuca  oliviae). 

New  South  Wales,  tick-resi  tant 
strain  of  cattle  in,  187. 

New  York,  measures  against  typhua 
in,  120. 

New  Zealand,  ticks  infesting  domes- 
tic animals  in,  115. 

Nicotine,  effective  against  bed-bugs, 
240  ;   against  lice,  76. 

Nicotine  Sulphate,  against  lice  on 
cattle,  89. 

Nigeria,  blood-sucking  insects  in, 
225 ;  parasites  of  Ceratitis  in, 
40  ;  Chrysops  conveying  Filaria 
loa  in,  99 ;  trypanosomiasis  in 
domestic  animals  in,  68. 

nigerrimus,  Anopheles. 

nigra,  Stomoxys. 

nigricans,  Cuterebra ;  Taeniorhyn- 
chus. 

nigricephalus,  Ochlerotatus. 

nigrinus,  Ochlerotatus  (Culicada). 

nigripes.  Anopheles  (see  A.  plum- 
beus)  ;    Culex. 

nigristigma,  Diachlorus. 

nigritarsis,  Tabanus. 

nigrithorax,  Musca. 

nigrocincta,  Cuterebra. 

nigromaculis,  Aedes. 

nigrovittatus,  Tabanus. 

nili,  Anopheles. 

nimbus.  Anopheles  (Stethomyia). 

nitens,  Dermacentor. 

nitidum,  Simulium  (see  8.  amazoni- 
cum). 

Nitre  Cake,  less  effective  than  oil 
against  mosquito  larvae,  156. 

Nitrobenzene,  effective  against  bed- 
bugs, 240. 

nivipes,  Culex  (Trichoprosopon). 

Nocardia,  infesting  larvae  of  Stego- 
myia  fasciata  at  Accra,  16. 

norvegicus,  Mus. 

Norway,  bot-flies  infesting  reindeer 
in,  78. 

Nose  Fly  (see  Gastrophilus  haemo- 
rrhoidalis). 

Notoedres  cati  var.  cuniculi,  causing 
mange  in  rabbits,  94. 

Notoedres  muris,  infesting  rats  at 
Accra,  16. 

Notonecta,  destroying  mosquito  lar- 
vae, 39. 

Notonecta  glauca,  predaceous  on 
mosquito  larvae  in  Macedonia, 
162. 
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Notophthalmus  torosus  (Western 
Newt),  a  natural  enemy  of  mos- 
quito larvae  in  U.S.A.,  186. 

Notophthalmus  viridescens ,  a  natural 
enemy  of  mosquito  larvae  in 
U.S.A.,  186. 

notoscriptus,  Ochlerotatus  {Seuto- 
myia). 

noi^emcinctus,  Dasypus. 

nubica,  Mylabris. 

nudus,  Cytoleichus. 

nursei.  Anopheles  (see  A.  palesti- 
nensis). 

nurus,  Sarcopha^a. 

Nuttallia,  transmitted  by  Margaro- 
pus  nnnulatus,  75. 

Nuttallia  decuniani,  infesting  rats 
in  Accra,  15. 

Nuttallia  equi,  cause  of  piroplas- 
mosis  of  horses  in  Morocco,  82. 

Nyasa'and,  Olossina  and  trypano- 
somiasis of  domestic  animals  in, 
36  ;  piroplasmosis  of  donkeys  in, 
206. 

Nygmia  phaeorrhoea,  urticating 
spines  of,  230. 

Nysson,  in  Australia,  68. 

o. 

oblita,  Dendromyia. 

obsoletus,  Eristalis. 

obturbans,  Armigeres  (Desvoidya). 

occidentalis,  Anopheles  ;  Derma- 
centor. 

ocellatus,  Gongylus. 

Ochlerotatus  adersi,  in  Zanzibar, 
123. 

Ochlerotatus  albocephalus,  breeding 
places  of,  in  West  Africa,  38. 

Ochlerotatus  annulipes,  in  Queens- 
land, 74. 

Ochlerotatus  apicoannulatus ,  breed- 
in;];  places  of,  in  West  Africa, 
16,  38. 

Ochlerotatus  cumpstoni,  in  Queens- 
land, 74. 

Ochlerotatus  dirersus,  breeding  places 
of,  in  Germany,  212. 

Ochlerotatus  dor  salts,  in  Northern 
Africa,  141  ;  breeding  places  of, 
in  Germany,  212  ;  in  Macedonia, 
162,  201. 

Ochlerotatus  fidgens,  in  Zanzibar, 
123. 

Ochlerotatus  geniculatus,  breeding 
places  of,  in  Germany,  212. 

Ochlerotatus  gubernatoris,  in  India, 
54. 

Ochlerotatus  irritans,  breeding  places 
of,  in  West  Africa,  38,  225. 

Ochlerotatus  lateralis  (see  O.  geni- 
culatus). 

Ochlerotatus  minutus,  breeding  places 
of,  in  West  Africa,  38. 


Ochlerotatus  nemorosus,  breeding 
places  of,  in  Germany,  212 ; 
bionomics  of,  in  Switzerland,  172. 

Ochlerotatus nigricephalus,  in  Nigeria, 
225. 

Ochlerotatus  nigrimis,  breeding 
places  of,  in  Germany,' 2 12. 

Ochlerotatus  notoscriptus,  in  Queens- 
land, 74,  227. 

Ochlerotatus  ochraceus,  at  Accra,  16. 

Ochlerotatus  (Culex)  ornatus,  breed- 
places  of,  in  Germany,  212 ; 
bionomics  of,  in  Switzerland,  172. 

Ochlerotatus  pembaensis,  in  Zanzibar, 
123. 

Ochlerotatus  vexans,  breeding  places 
of,  in  Germany,  212. 

Ochlerotatus  vigilax,  in  Queensland, 
74,  227  ;  probably  not  a  carrier 
of  Onchocerca  gibsoni,  27. 

Ochlerotatus  ivellmani,  at  Accra,  16. 

ochraceus,  Ochlerotatus. 

Ochromyia  jejuna,  predaceous  habits 
of,  in  India,  131. 

ochropus,  Tringa  (Totanus). 

Odontomachus  ruficeps  var.  acutidens, 
predaceous  on  Lyperosia  exigua 
in  Australia,  119. 

Oedetnagena  tarandi  ( Reindeer  War- 
ble Fly),  infesting  reindeer  in 
Norway,  78 ;  presence  of  spira- 
cles in  larva  of,  139 ;  egg  of, 
166. 

Oestrid  Larvae,  supposed  to  cause 
vesicular  dermatitis  in  man  in 
U.S.A.,  5 ;  causing  pernicious 
anaemia  in  horses,  209. 

Oestrinae,  of  South  America,  129. 

Oestrine,  a  substance  toxic  to  horses 
produced  by  larvae  of  Gastro- 
philus,  209. 

Oestrus  ovis,  bionomics  and  control 
of,  in  Australia,  93  ;  in  Brazil, 
130 ;  infesting  sheep  in  Egypt, 
239  ;  measures  against,  in  U.S.A., 
170;  infesting  goats  in  Zanzibar, 
47 ;  causing  anaphylaxis  in 
sheep,  44. 

Oestrus  purpureus  (see  Bhinoestrus). 

Oiled  Silk,  for  protection  against 
lice,  215. 

Oiling,  against  mosquito  larvae,  3, 
47,  70,  135,  178,  183,  210,  222, 
223  ;    power-sprayer  for,  210. 

Olfersia,  infesting  birds  in  Brazil,  92. 

oligocena,  Glossina  (Paloestrus). 

oliviae,  Hemileuca. 

omega,  8tomoxys. 

onandagensis,  Aedes. 

Onchocerca  bovis,  infesting  cattle  in 
France  and  Argentina,  29. 

Onchocerca  gihsoni,  investigation 
into  the  cause  of,  in  cattle  in 
Australia,  27. 

opaea,  Lyrosoma. 
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Ophiocephalus  striatus,  Gambusia 
affinis  increasing  in  the  presence 
of,  7. 

Ophionyssus  natricis,  infesting 
Vipera  libetina  in  Algeria,  139. 

Ophthalmia,  conveyed  by  house- 
flies,  41. 

Ophyra  leucosioma,  not  ovipositing 
on  meat,  81  ;  breeding  places  of, 
in  U.S.A.,  116. 

orbitale,  Simulium. 

Oribi,  infected  with  Theileria  mutans 
in  the  Gold  Coast,  99. 

orientalis,  BlcUta  {Periplaneta). 

Oriental  Sore,  experimentally  pro- 
duced in  chimpanzee,  200  ;  pre- 
sence of  Leptomonas  in  a  region 
free  from,  203  ;  possibly  carried 
by  bed-bugs,  159  ;  in  Spain,  49. 

ornatum,  Simulium. 

ornatus,  Ochlerotatus  (Culex). 

Ornithodorus  megnini  (Spinose  Ear 
Tick),  measures  against,  in  South 
Africa,  32 ;  infesting  domestic 
animals  in  U.S.A.,  64,  169,  183. 

Ornithodorus  moubata,  conveying 
relapsing  fever  in  Africa,  33, 
138,  226;  lasting  infection  of, 
with  Trypanosoma  cruzi,  213. 

Ornithodorus  talaje,  on  Cerodon 
rupestris  in  Brazil,  90  ;  attacking 
man  in  Chile,  181  ;  in  Minnesota, 
67. 

osborni,  Olossina. 

Oscinis  theae,  a  leaf-miner  of  tea  in 
India,  22. 

ovinus,  Melophagus. 

avis.  Oestrus. 

Ox  Warble  Fly  (see  Hypoderma 
bovis). 

P. 

Pachylis,  confused  with  Triaioma 
in  Brazil,  92. 

Paederus,  causing  dermatosis  in 
Brazil,  92. 

Palestine,  Ehinoestrus  purpureus 
attacking  man  in,  55. 

palestinensis.  Anopheles. 

pallidipes,  Olossina. 

pallidiventer,  Phoniomyia. 

pallidum,  Menopon. 

Paloestrus  oligocenus  (see  Olossina). 

palpalis,  Olossina. 

palus,  Culex. 

palustris,  Aides. 

pampangensis,  Beedomyia. 

Panama,  bionomics  and  control  of 
Ohrysomyia  macellaria  in,  148- 
150  ;   ticks  infesting  dogs  in,  183. 

Panama  Canal  Zone,  Culex  (Tricho- 
prosopon)  tvilsoni  from,  189. 

Pangonia,  possibly  transmitting  try- 
panosomiasis, 119. 


Pangonia  beckeri,  transmitting  try- 
panosomiasis in  SomalUand,  99. 

Pangonia  (Corisoneura)  longirosiris, 
blood-sucking  habits  of,  99,  100, 
131. 

Pangonia  magrettii,  transmitting 
trvpanosomiasls  in  Somaliland, 
99. 

papatasii,  Phlebotomus. 

Papio  sphinx  (Dog-faced  Baboon), 
Olossina  submorsitans  associated 
with,  in  the  Gold  Coast,  98. 

Paradichlorbenzene,  ineffective 

against  lice,  189. 

paradoxa,  Lepidoselaga. 

paraensis,  Culicoides  ;  Dendromyia. 

Paraffin,  in  sprays  for  house-flies, 
185;  against  warble-flies  in  cat- 
tle, 188. 

Paris  Green,  ineffective  against 
bed-bugs,  240. 

parumpilosus,  Trichodectes  (see 
T.  equi). 

parva,  Theileria. 

parvifascia,  Ghrysops. 

parvum,  Amblyomma. 

parvus.  Anopheles  {Myzorhynchella). 

Passer  domesticus  (see  Sparrow). 

Passeromyia  heterochaeta,  attacking 
birds  in  the  Belgian  Congo,  155. 

pata^ona,  Guterebra. 

Patagonia,  Oestrinae  from,  129. 

pavesii,  Oyrosiigma  {Spathicera). 

pecaudi,  Trypanosoma. 

peccator,  Culex  (Melanoconion). 

pecorum,  Oastrophilus ;  Trypano- 
soma. 

pecuarum,  Simulium. 

pediculi,  Rickettsia. 

Pediculus,  bibliography  of,  18. 

Pediculus  capitis,  in  Australia,  62; 
in  Ecuador,  192  ;  bionomics  of, 
76  ;  transmitting  recurrent  fever, 
54 ;  not  experimentally  trans- 
mitting recurrent  fever,  215 ; 
compared  with  P.  humanus,  75, 
191  ;    (see  Lice). 

Pediculus  corporis  (see  P.  humanus). 

Pediculus  humanus,  in  Australia. 
62 ;  in  Ecuador,  192 ;  and  re- 
current fever,  59,  215 ;  trans- 
mission  of  Rickettsia prowazekihj, 
113;  and  typhus,  80  ;  bionomics 
of,  19,  93  ;  measures  against,  93, 
132,  167,  189,  219 ;  compared 
with  P.  capitis,  75,  191  ;  less 
susceptible  to  hydrocyanic  acid 
than  mosquitos,  57  ;  not  migra- 
ting from  human  clothing  to  a 
horse,  45  ;    (see  Lice). 

Pediculus  vestimenti  ( seeP.  humanus). 

Pelecorhynchus  distinctus,  sp.  n.,  in 
Australia,  238. 

Pelecorhynchus  mirabilis,  in  Queens- 
land, 227. 
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PelecorJiynchus  tillyardi,  sp.  n.,  in 
Australia,  238. 

pellionella,  Tinea. 

Pellagra,  Chironomids  possibly  as- 
sociated with,  in  Egypt,  239. 

pembaensis,  OcJilerotatus. 

penetrans,  DermatopMlus  (Sarcop- 
sylla). 

pennsylvanicus,  Camponotus. 

pentadactylus,  Ateles. 

perfuscus,  Culex. 

peribleptus,  Culex  (Mochlostyrax). 

Pericoma  townsvillensis,  probably 
referable  to  Phlebotomus,  83. 

Periplaneta  americana  (American 
Cockroach),  in  Kentucky,  210. 

Periplaneta  orientalis  (see  Blatta). 

perniciosus,  Phlebotomus. 

Pernicious  Anaemia  of  Horses, 
caused  by  Oestrid  larvae,  44,  86, 
120,  169,  209 ;  in  Java,  120 ; 
(see  Swamp  Fever). 

personata,  Dendromyia. 

Persia,  recurrent  fever  in,  136. 

Persian  Gulf,  mosquitos  infesting 
ships  in,  129. 

perturbans,  Taeniorhynchus  ( 3Ian- 
sonia). 

Peru,  Aedes  epinolus,  from,  86 ; 
poisonous  spiders  in,  51. 

Petroleum,  against  lice  on  domestic 
animals,  45,  120,  153 ;  against 
parasites  of  fowls,  14,  65 ;  for 
treating  mange  in  man,  55 ; 
effect  of,  on  mosquito  larvae, 
70,  135,  183,  184. 

Petrolatum,  experiments  on  the 
effect  of,  on  mosquito  larvae, 
184. 

phaenops,  Tabanus. 

phaeorrhoea,  Nygmia. 

pharaonis,  Monomorium ;  Anopheles. 

Pheidole  megacephala,  an  enemy  of 
house-flies  in  Hawaii,  164, 

Phenol,  effective  against  bed-bugs, 
240 ;  in  formulae  for  larvicide 
for  flies,  25  ;    against  lice,  93. 

Philaematomyia,  in  India,  64. 

PMloematomyia  crassirostris,  in 
India,  131. 

Philaematomyia  gtirnei,  in  India, 
131. 

Philaematomyia  indica,  sp.  n.,  a 
larviparous  species  in  India,  131. 

Philaerhatomyiainsignis  (see P.  cras- 
sirostris). 

Philippines,  disease  of  cattle  resem- 
bling anaplasmosis  in,  10  ;  Gam- 
busia  ajffinis  introduced  into,  from 
Hawaii,  7 ;  Tabanus  striatus 
transmitting  surra  in,  99,  169. 

Phlebotomus,  and  sandfly  fever,  49, 
79,  83,  114,  180,  192,  215,  239; 
in  Turkey,  192;  on  ships,  180; 
relation  of,  to  geckos,  159. 


Phlebotomus  caucasicus,  sp.  n.,  a 
probable  carrier  of  sandfly  fever 
in  Russia,  79. 

Phlebotomus  legeri,  in  Spain,  49. 

Phlebotomus  minutus,  in  Spain,  49. 

Phlebotomus  minutus  africanus,  bio- 
nomics of,  in  Tunisia,  203,  204. 

Phlebotomus  papatasii,  and  sand- 
fly fever  in  Egypt,  239  ;  trans- 
mitting sandfly  fever  in  Lemnos, 
114;  and  sandfly  fever  in  the 
Mediterranean,  215  ;  not  found 
on  the  island  of  Rouad,  217 ; 
transmitting  sandfly  fever  in 
Russia,  79 ;  in  Spain,  49 ;  bio- 
nomics of,  in  Timisia,  204. 

Phlebotomus  perniciosus,  and  Medi- 
terranean dengue  in  Syria,  217  ; 
in  Tunisia,  204. 

Phoniomyia  bimaculipes,  in  For- 
mosa, 51. 

Phoniomyia  longirostris,  in  Brazil,  91- 

Phoniomyia  pallidiventer,  in  Brazil, 
91. 

Phormia  azurea  (groenlandica),  in- 
festing birds  in  Europe,  155 ; 
distinct  from  P.  sordida,  177; 
infesting  meat  in  Vienna,  81. 

Phormia  regina,  baits  for,  in  U.S.A., 
116. 

Phormia  sordida,  distinct  from 
P.  azurea,  177. 

Phormia  terraenovae,  in  U.S.A.,  103, 
116;   baits  for,  116. 

Phosphorus,  in  paste,  ineffective 
against  bed-bugs,  240. 

Phragmites  hurT<a,  Tabanids  oviposi- 
ting on,  in  India,  63. 

Phthirius  pubis,  in  Australia,  62 ; 
in  Ecuador,  192  ;  possibly  trans- 
mitting recurrent  fever,  215 ; 
measures  against,  219. 

Phyllodromia  germanica  (Croton 
Bug),  effect  of  temperature  on, 
67  ;   in  Kentucky,  210. 

pici,  Mydaea. 

Pigeons,  attacked  by  Cimex  colum- 
barius,  159  ;  Chdex  pipiens  feed- 
ing on,  107 ;  parasites  of,  in 
U.S.A.,  14. 

Pigs,  not  attacked  by  Lyperosia 
exigua  in  Australia,  118  ;  attacked 
by  Dermatophilus  penetrans  in 
Brazil,  92  ;  hosts  of  Dermacentor 
venustus  in  Montana,  146  ;  try- 
panosomiasis in,  in  Rhodesia, 
133  ;  parasites  of,  in  U.S.A.,  170  ; 
measures  against  lice  on,  94  ;  a  , 
probable  reservoir  of  sleeping 
sickness,  85. 

piliferus,  Raematopinus  (Linogna- 
thus). 

pilosus,  Trichodectes. 

Pine  Needles,  Oil  of,  effective  against, 
bed-bugs,  240. 
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Pine  Tar,  in  dressing  against  Chryso- 
myia  macellaria,  150  ;  in  repel- 
lents for  flies,  152,  179  ;  in  dips 
against  lice,  etc.,  on  domestic 
animals,  89,  143,  153. 

Piophila  casei,  infesting  meat  in 
India,  63. 

pipersalata,  Stegomyia 

pipiens,  Culex. 

pipistrelli,  Cimex. 

Piroplasma  higeminum,  transmit- 
ted by  Marqaropus  annulatvs, 
10,  74  ;  infesting  cattle  in  Turkey, 
12. 

Piroplasma  caballi,  cause  of  piro- 
plasmosis  of  horses  in  Morocco^  82. 

Piroplasma  muians  (see  Theileria). 

Piroplasmosis,  of  horses  in  West 
Africa,  122  ;  of  cattle  in  Argen- 
tina, 74,  75,  238,  240  ;  of  horses 
in  the  Balkans,  121  ;  two  forms 
of,  in  horses  in  Morocco,  82  ;  of 
donkeys  in  Nyasaland,  206;  of 
cattle  in  Turkey,  12  ;  of  dogs  in 
Uganda,  31. 

Pistia  stratiotes,  mosquito  larvae 
associated  with,  in  West  Africa, 
38,  39. 

Plague,  not  endemic  in  Australia, 
62  ;  in  India,  18,  189  ;  in  Japan, 
194  ;  in  Malta,  43  ;  and  fleas,  43, 
114,  194;  relation  of  rats  to, 
23,  43,  219,  220,  221  ;  on  ships, 
60 ;  measures  against,  18,  60, 
219,  200,  221 ;  experiments  in  the 
transmission  of,  by  bed-bugs,  1. 

Planorbis  exustus.  Trematode  para- 
site of,  in  India,  130. 

Plasmodium,  Anopheles  bifurcatus 
more  suitable  for  development  of, 
than  A.  maculipennis,  24. 

Plasmodium  falciparum  (see  P.  prae- 
cox). 

Plasmodium  malariae  (Quartan  Ma- 
laria), presence  of,  in  France, 
34  ;   in  French  Guiana,  13,  104. 

Plasmodiuvi  praecox  (falciparum) 
(Malignant  Tertian  Malaria), 
transmission  of,  by  Anophelines 
in  Egypt,  176;  in  France,  70, 
71,  140,  231,  234;  in  French 
Guiana,  13,  104  ;  percentage  of 
Anophelines  infected  with,  in 
Macedonia,  72 ;  incidence  of, 
in  Sumatra,  110;  effect  of 
climate  on  distribution  of,  82, 
105,  106  ;  effect  of  temperature 
on,  in  Anopheles  quadrimaculatus, 
32  ;  experiments  with  Anophe- 
lines and,  231,  234  ;  Cynonycteris 
straminea  not  susceptible  to, 
11 ;  supposed  identity  of,  with 
P.  vivax,  12,  205. 

Plasmodium  proteosoma  (see  P.  re- 
lictum). 


Plasmodium  relictum,  infesting  birds, 
139,  229,  233  ;  disappearance  of 
virulence  of,  in  mosquitos  after 
hibernation,  139. 

Plasmodium  vivax  (Benign  Tertian 
Malaria),  the  only  indigenous 
form  of  malaria  in  Albania,  34 ; 
transmitted  by  Ano2)heles  pha- 
roensis  in  Egypt,  176  ;  in  France, 

II,  34,  70,  71,  82,  231,  234;  in 
French  Guiana,  13,  104;  effect 
of  temperature  on,  in  Anopheles 
quadrimaculatus,  32 ;  experi- 
ments with  Anophelines  and, 
231,  234  ;  geographical  distribu- 
tion of,  104,  106 ;  incidence 
of,  in  Sumatra,  110;  supposed 
identity  oiyWithP. praecox,  12,205. 

platydaetyli,  Trypanosoma. 

Platydactylus  mauritanicus  (see 
Tarentola). 

Platypsyllus  castoris,  parasitic  on 
beavers,  157. 

plumbeus.  Anopheles. 

plumosa,  Mimomyia. 

pluto,  Tabanus. 

pluvialis,  Haematopota. 

Pneumonia,  Septic,  conveyed  by 
rats,  23. 

poecUoides,  Girardinus. 

Poecilosoma  quadripunctatum,  bio- 
nomics of,  in  Brazil,  90,  91. 

Poinciana  regia,  mosquito  breeding 
in  trunk  of,  38. 

poicilia,  Finlaya. 

Poliomyelitis,  not  experimentally 
transmitted  by  biting  insects,  68, 

III,  112,  171  ;  rats  a  factor  in 
the  spread  of,  114. 

Pollenia  rudis  (Cluster  Fly),  in 
houses  in  U.S.A.,  103, 158  ;  hiber- 
nation  of,  158. 

Polygonum  glabrum,  Tabanids  ovi- 
positing on,  in  India,  63. 

Polyplax  spinulosus,  transmitting 
Trypanosoma  lewisi  in  rats,  86. 

Porcupine,  host  of  Dermacentor 
venustus  in  Montana,  145. 

poriceps,   Metathrombidium. 

Porto  Rico,  ticks  infesting  cattle  in, 
179. 

pose,  Culex  (Mochlostyrax). 

Potash  Soap,  against  lice  on  horses, 
37. 

Potassium  Carbonate,  in  formula 
against    mites    on    fovds.    111. 

Potassium  Cyanide,  resistance  of 
flies  to,  25 ;  use  of,  against 
mosquito  larvae,  73 ;  efficiency 
of,  as  a  larvicide  increased  by 
sulphuric  acid,  207  ;  restraining 
oxidation  in  arsenical  dii)s,  132; 
(see  Hydrocyanic  Acid  Gas). 

Potassium  Pentasulphide,  for  treat- 
ing mange  in  dogs,  37. 
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Potassium  Permanganate,  for 
treating  the  bites  of  poisonous 
spiders,  51. 

Potassium  Sulpliate,  as  a  repellent 
for  mosquitos,  69, 

praecox,  Plasmodium. 

pratii,  Ixodes. 

prodoies,  Aedes. 

proteosoma,  Plasmodium  (see  P.  re- 
lictum). 

Protozoa,  diseases  caused  by,  156. 

prowazeki,  Rickettsia ;  Trypano- 
soma. 

pruina,  Culex. 

pruinosum,  8 imulium. 

pseudohasalis,  Tabamis. 

pseudocinereus,  Tabanus. 

Pseudoculicoides,  83. 

Pseudogametes  hermanni,  sp.  n.,  in 
Brazil,  129. 

Pseudogametes  semiatra,  in  Brazil, 
129. 

Pseudolfersia,  infesting  birds  in 
Brazil,  92. 

pseudopictus,  Anopheles  (see  A.  sin- 
ensis). 

pseudopunctipennis.  Anopheles. 

Pseudoskusea  hasalis,  in  Queens- 
land, 73  ;  probably  not  a  carrier 
of  Onchocerca  gibsoni,  27. 

Pseudoskusea  similis,  in  Queens- 
land, 227. 

2)seudotitillans,  Taeniorhynchus. 

Psocids,  methods  of  fumigation 
against,  61. 

Psorophora  sayi  (see  J anthinosoma). 

Psorophora  signipennis,  in  Montana, 
8. 

Psoroptes,  81. 

Psoroptes  communis  bovis,  causing 
mange  in  cattle,  14. 

Psoroptes  communis  equi,  infesting 
horses,  170. 

Psychoda  sexpunctata,  effect  of, 
on  disposal  of  sewage,  117. 

pubescens,  Erephopsis. 

pubis,  Phthirius. 

pulchellus,  Bhipicephalus. 

pulcherrimus,  Anopheles. 

Pulex  conepati,  on  Conepatus  suf- 
focans  in  Brazil,  92. 

Pulex  dugesi,  in  Ecuador,  192. 

Pulex  irritans,  in  Australia,  62  ;  in 
Brazil,  92  ;  in  Kentucky,  210  ; 
found  only  on  man  in  Malta,  43  ; 
infesting  dogs  in  U.S.A.,  183. 

Pulex  irritans  var.  bdhiensis,  in 
Brazil,  92. 

pulicaris,  Culicoides. 

pullatus,  Aedes. 

punctifer,  Tabanus. 

punctipennis.  Anopheles. 

punctulatus.  Anopheles. 

Punjab,  mosquitos  and  malaria  in, 
173,  195. 


purpureus,    Bhinoestrus    (Oestrus) ; 

Sabethoides. 
pusillum,  Microthrombidium. 
putoria,  Chrysomyia  (Pycnosoma). 
Putrefaction,  prevented  by  coal-tar 

creosote,  25-26. 
Pycnosoma,  trypanosomes  of,unable 

to  live  in  other  flies,   34 ;     (see 

Chrysomyia). 
Pygiopsylla  ahalae,  on  rats  in  Java, 

54. 
pygmaeus,  Chrysoconops. 
Pyrethrum,   effective  against  bed 

bugs,  240  ;   dusting  with,  against 

lice    on    domestic    animals,     45, 

153,      170;       fumigation      with, 

against  mosquitos,  69. 


Q. 

quadrvmaculatus,  Anopheles, 
quadripunctatum,  Poecilosoma. 
quadrisignatus,  Tabamis. 
Quartan  Malaria,  incidence  of,   in 

Sumatra,  110;    (see  Plasmodium 

malariae). 
Quassia   Chips,   ineffective  against 

bed-bugs,  240. 
quaylei,  Aedes. 
Queensland,  measures  against  ticks 

infesting     cattle     in,     41,     102; 

mosquitos    and    malaria    in,    73, 

223,  227. 
Queensland  Cattle  Tick  (see  Mar- 

garopus  annulatus  australis). 
Quinine,  use  of,  in  malaria  prophy- 
laxis,   137,    175,    205,    206,    209; 

for    treating    sores    caused    by 

flies,  203. 
quinquefasciatus,  Culex  (see  C.  fati- 

gans). 


R. 

Rabbits,  attacked  by  bed-bugs, 
159 ;  bot-flies  infesting,  in 
Canada,  166,  186 ;  mites  infesting, 
94,  146,  187  ;  not  susceptible  to 
bacillus  of  Loutraz,  79 ;  not 
experimentally  infected  with  re- 
current fever  in  Venezuela,  216  ; 
effect  of  extract  of  spiders  on, 
112  ;  resistant  to  infection  with 
Spirochaeta  crocidurae,  11 ;  ex- 
perimentally infected  with  toxo- 
plasmosis, 28. 

Railways,  relation  of,  to  malaria  in 
U.S.A.,  228. 

rainbowi,  Tabanus. 

Rana  temporaria,  bed-bugs  feeding 
on,  159. 

raphaelis,  Ceratopogon. 

Rat-bite  Fever,  23. 
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Rats,  parasites  of,  at  Accra,  15,  16  ; 
in  Australia,  62 ;  infested  with 
Holochilus  vulpinus  in  Brazil, 
130 ;  mites  on,  in  Japan,  50 ; 
relation  of,  to  plague  in  Java,  36, 
52,  53,  54  ;  parasites  of,  in  Malta, 
43,  190 ;  Myotyphlus  on,  in 
Tasmania,  157  ;  parasites  of,  in 
U.S.A.,  86  ;  importance  of  des- 
truction of,  114,  219,  220,  221  ; 
importance  of  international 
measures  against,  22 ;  destruc- 
tion of,  on  ships,  60,  153  ;  use  of 
hydrocyanic  acid  against,  18 ; 
attacked  by  bed-bugs,  159  ;  fleas 
on,  36,  43,  62,  190,  193;  effect 
of  heat  on  fleas  infesting,  193  ; 
experimentally  infected  with 
recurrent  fever  in  Venezuela, 
216;  catxriex&oiSpirochaetaictero- 
Jiaemorrhagiae,  82,  165 ;  white, 
resistant  to  toxoplasmosis,  28. 

rattus,  Mus, 

Recurrent  Fever,  distribution  of, 
226  ;  in  Venezuela,  216  ;  trans- 
mitted by  lice,  54,  59,  136,  215, 
236  ;  not  experimentally  trans- 
mitted by  bed-bugs,  215. 

reductor,  Culex. 

Reedbuck,  trypanosomes  found  in 
blood  of,  in  the  Gold  Coast,  15,  99. 

Beedomyiapampangensis,  in  Queens- 
land, 73. 

regina,  Phormia. 

regis-georgii,  Diatomineura. 

Reindeer,  bot-flies  infesting,  in 
Norway,  78. 

Reindeer  Warble  Fly  (see  Oede- 
magena  tarandi). 

Relapsing  Fever,  transmitted  by 
Ornithodorus  moubata  in  Africa, 
33,  138 ;  distinct  form  of,  in 
Manchuria  and  Korea,  50  ;  spiro- 
ohaete  resembling  parasite  of,  at 
Dakar,  103. 

relicta,  Dicladocera. 

relictum,  Plasmodium. 

relucens,  Sericophorus. 

ReptUes,  bed-bugs  feeding  on,  159  ; 
Glossina  feeding  on,  98. 

Resin,  for  making  fly-papers,  178; 
in  formida  for  mosquito  larvicide, 
178. 

restuans,  Culex. 

Reviews: — Chandler  (A.  C),  Ani- 
mal Parasites  and  Human 
Disease,  113;  Fischer  (J.  C.  H.), 
Measures  against  Malaria,  173 ; 
Mense  (C),  Handbook  of  Tropical 
Diseases,  193 ;  Moor  (C.  G.)  & 
Cooper  (E.  A.),  Field  Sanitation, 
83;  Willoughby  (W.  G.)  & 
Cassidy  (L,),  Anti-Malaria  Work 
in  Macedonia  among  British 
Troops,  116. 


Bhegmoelema  atrata,  breeding  places 
of,  in  U.S.A.,  116. 

Rhinoceros,  White  ( Rhinoceros  sim  us 
cottoni),  infested  with  Spathicera 
pavesii  in  Africa,  107. 

Bhinoestrusnasalis{HeeIi.purpureus). 

Bhinoestrus  purpureus,  infesting 
horses  in  Egypt,  239 ;  infesting 
the  human  eye  in  Palestine,  55; 
attacking  man  in  Spain,  112. 

Bhipicephahis  anmtlatus  (see  Mar- 
gar  opus). 

Bhipicephalus  appendiculatus 

(Brown  Tick),  dipping  against, 
in  South  Africa,  167  ;  conveying 
horse- sickness  in  the  Belgian 
Congo,  161. 

Bhipicephalus  evertsi  albigeniculalus, 
conveying  horse- sickness  in  the 
Belgian  Congo,  161. 

Bhipicephalus  pulchellus,  imported 
into  Zanzibar  on  cattle  from  East 
Africa,  46. 

Bhipicephalus  sanguineus,  in  Ni- 
geria, 225  ;  a  possible  carrier  of 
toxoplasmosis  in  Tunis,  28 ;  in- 
festing dogs  in  U.S.A.,  183. 

Bhipicephalus  simus  (Black-pitted 
Tick),  transmitting  anaplasmosis, 
10;   in  Turkey,  13. 

Rhodesia,  measures  against  African 
Coast  fever  and  ticks  in,  134, 
182,  218,  235;  distribution  of 
Glossina  in,  135 ;  insect-borne 
diseases  in,  133, 1 34;  malaria  in,  30. 

rhodesiense,  Trypanosoma. 

rhodesiensis.  Anopheles. 

rhombicus,  Tahanus. 

Rice,  effect  of  cidtivation  of,  on 
malaria  in  California,  40,  114; 
mosquitos  breeding  amongst,  in 
Madagascar,  157. 

richiardii,     Taeniorhynchus     {31  an 
sonia). 

ricinus,  Ixodes. 

Bickettsia  pedicuU,  development  of, 
in  lice,  58  ;  associated  with  trench 
fever,  237. 

Bickettsia  prowazeki,  development 
of,  in  lice  infected  with  typhus, 
58,  237  ;  not  the  causative  agent 
of  exanthematous  typhus,  113. 

rima,  Culex. 

riparius,  Aedes, 

Bivoltasia  bifurcata,  on  fowls  in 
U.S.A.,  14. 

Rocky  Mountain  Spotted  Fever,  in 
California,  171. 

Rocky  Mountain  Spotted  Fever 
Tick  (see  Dermacentor  venustus). 

Rodents,  Coleopterous  parasites  of, 
157 ;  attacked  by  Dermatobia 
hominis  in  South  America,  130 ; 
bot-flies  infesting,  in  Canada,  166; 
Myotyphlus  on.  in  Tasmania,  157. 
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Bogenhofera  dasypoda,  sp.  n.,  in 
Brazil,  129. 

Bogenhofera  grandis,  in  South 
America,  129. 

Bogenhofera  trigonocephala,  sp.  n., 
in  Brazil,  129. 

rossi,  Anopheles. 

rotundatus,  Gimex  (see  G.  hemiptera). 

Kouad,  Island  of,  carriers  of  Medi- 
terranean dengue  in,  217. 

rubrithorax,  Tabanus. 

rudis,  Pollenia. 

ruficeps,  Odontomachus. 

ruficollis,  Sareophaga. 

ruficrus,  Tabanus. 

rufifacies,  Chrysomyia  (Galliphora). 

rufinotahis,  Tabanus. 

Tufipes,  Anopheles. 

rufiventris,  Guterebra. 

rufus,  Gariacus. 

Rumania,  mosquitos  and  malaria 
in,  191,  192,  193. 

rupestris,  Gerodon. 

Russia,  mosquitos  and  malaria  in, 
4,  58  ;  sandfly  fever  transmitted 
by  Phlebolomus  in,  78,  79  ;  cattle 
imported  into  Turkey  from,  in- 
fested with  piroplasmosis,  12. 

S. 

Sabadilla  Oil,  for  treating  mange  in 
horses  180. 

Sabadilla  Seeds,  dusting  with,  effec- 
tive against  bed-bugs,  240. 

Sabethes  albiprivatus,  in  Brazil,  91. 

Sahethes  longipes,  in  Brazil,  91. 

Sabethoides  confusns,  in  Brazil,  91. 

Sabethoides  purpureus,  in  Brazil,  91. 

saccharina,  Lepisma. 

sagax,  Gulex. 

Sagittarius,  Tabanus. 

Sahara,  mosquitos  and  malaria  in, 
201. 

St.  Lucia,  parasites  of  domestic 
animals  in,  17. 

salinarius,  Gulex. 

salmonoides,  Micropterus. 

Salonika,  Stegomyia  fasciaia  a,f,  162. 

salutiferus,  Gastrophilus  («ee  G.  nasa- 
lis). 

Samoa,  legislation  against  intro- 
duction of  filariasis  from,  into 
Gilbert  and  Ellice  Islands,  128. 

Sandflies,  probably  not  carriers  of 
Onchocerca  gibsoni,  27 ;  (see 
Phlebotomus). 

Sandfly  Fever,  and  Phlebotomus,  49, 
78,  79,  114,  180,  192,  215,  239; 
in  Egypt,  239  ;  in  Lcmnos,  114  ; 
in  the  Mediterranean,  215 ;  in 
Russia,  78,  79  ;  in  Spain,  49  ;  in 
Turkey,  192 ;  outbreak  of,  on 
board  ship,  179. 

sanguineus,  Bhipicephaliis, 


sanguinolentus,  Bdellolarynx. 

sansoni,  Aedes. 

Santo  Domingo,   measures  against 

ticks  in,  181. 
sapphirina,  Epicauta. 
Saprol,  against  mosquito  larvae,  191, 
Sareophaga,  112;    readily  attacked 

by    parasites    of    Glossina,    99 ; 

trypanosomes  of,  unable  to  live 

in     other    flies,     34 ;      measures 

against  in  Egypt,  100  ;  in  Hawaii, 

164;   in  Zanzibar,  124. 
Sareophaga   carnaria,    in    Gallipoli, 

26  ;    infesting  horses  in  U.S.A., 

169;    in  Venezuela,  51  ;    causing 

myiasis  in  man,  3,  51  ;    not  ovi- 
positing on  meat  in  Vienna,  81. 
Sareophaga    falculata,     in     Egypt, 

239  ;    infesting  meat  in  Vienna 

81. 
Sareophaga  haemorrhoidalis,  causing 

intestinal    myiasis    in    man,    3 ; 

infesting  meat  in  Vienna,  81. 
Sareophaga  nurus,  infesting  meat  in 

Vienna,  81. 
Sareophaga  rufieollis,  bionomics  of, 

in  India,  63. 
sarcophagoides,  Guterebra. 
Sarcopsylla   gallinacea    (see   Echid- 

nophaga). 
Sarcopsylla  penetrans  (see  Dermato- 

philus). 
Sarcoptes,  81. 
Sarcoptes  mutans,  measures  against, 

on  fowls,  111. 
Sarcoptes    scabiei    canis,    infesting 

dogs  in  U.S.A.,  44,  183. 
Sarcoptes   scabiei   cuniculi,   causing 

mange  in  rabbits,  94. 
Sarcoptes  scabiei  equi,  in  Brazil,  92  ; 

infesting  horses,  170. 
Sarcoptes  scabiei  suis,  causing  mange 

in  pigs,  170. 
Saskatchewan,    blood-sucking   flieig 

of,  178. 
saxatilis,  Gulex  (Neoculex). 
sayi,  Janthinosoma  (Psorojihora). 
scabiei,  Sarcoptes. 
Scabies  (see  Mange). 
scalaris,  Fannia  ;    Trichodectes. 
scapularis,  Gulex  ;   Ixodes, 
scatophagoides,  Mueidus. 
Scenopinus  fenestralis  (Window  Fly ), 

entering  houses  in  U.S.A.,  103. 
schiiffneri,  Anopheles. 
Schistocerca  americana,  attacked  by 

Euthrombidium  triganum  in  North 

America,  148. 
Schisotrypannni  criizi  (see  Trypano- 
soma), 
schmalsi,  Guterebra. 
Schongastia  vandersmidei,  attacking 

man  in  New  Guinea,  147. 
Screw- Worm  Fly  (see  Ghryso-myia 

maeellaria)i 
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ecutellans,  Stegomyia  (see  S.  albo- 
picta). 

Scutigera  forceps  (House  Centipede), 
predaceous  on  house-flies  in 
U.S.A.,  103. 

8cutomyia  notoscripta  (see  Ochlero- 
tatus). 

secedens,  Tabanus. 

semiatra,  Pseudogametes. 

semisordidus,  Tabanus. 

Senegal,  insect- borne  diseases  of 
horses  in,  122  ;  spirochaetes  in, 
103. 

sepUntrionalis,  Tabanus. 

Serbia,  typhus  and  malaria  in,  35  ; 
recuiTent  fever  in,  136. 

sergenti.  Anopheles  (see  A.  pales- 
tinensis) ;    Culex. 

sericata,  Lucilia. 

Serkophorus  relucens,  predaceous 
on  Lyperosia  exigua  in  Australia, 
119. 

Serinus  canarius  (see  Canary). 

serrata,  Haematobia  (see  Lyperosia 
irritans)  ;  Leria. 

serraticeps,  Gtenocephalus  (see 
C.  canis). 

Sewage,  effect  of  insects  on  disposal 
of,  117. 

sexpunctata,  Psychoda. 

Sheep,  parasites  of,  in  Australia, 
41,  42,  68,  74,  80,  93,  164,  165, 
224  ;  attacked  by  Oestrus  avis  in 
Egjrpt,  239  ;  attacked  by  chigger- 
mites  in  Europe,  146  ;  flies  pro- 
ducing myiasis  in  Hawaii, 
163,  164;  attacked  by  Oestrus 
ows  in  U.S.A.,  170;  heart  water 
of,  conveyed  by  Amblyomma 
hebraeum  161  ;  not  attacked  by 
Lyperosia  exigua,  118;  anaphy- 
laxis in,  caused  by  Oestrus  ovis, 
44 ;  baits  and  traps  for  blow-flies 
infesting,  74, 164, 165 ;  importance 
of  using  poisonous  dips  for,  80 ; 
analysis  of  soda-sulphur  dips  for, 
224. 

Sheep  Scab,  measures  against,  167, 
171,  224. 

Sheep-tick  (see  Melophagus  ovinus). 

Ships,  ventilation  of,  after  fumiga- 
tion, 20 ;  measures  against  rats 
on,  60,  153  ;  outbreak  of  malaria 
on.  111  ;  mosquitos  infesting, 
129  ;   sandfly  fever  on,  179. 

Sien-a  Leone,  vitality  of  eggs  of 
Stegomyia  faseiafa  from,  108. 

signata,  Monedula. 

signipennis,  Psorophora. 

siiacea,  Ghrysops. 

Silver  Fish  (see  Lepisma  saccharina). 

Silvius  ater,  sp.  n.,  in  Australia,  118. 

Silvius  elongatulus,  in  Queensland, 
74. 

SUwus  frontalis,  in  Queensland,  74. 


Silvius  minor,  sp.  n.,  in  Australia, 
238. 

Silvius  montanus,  iu  Queensland,  228. 

Silvius  sublividus,  sp.  n.,  in  Aus- 
tralia, 118. 

simile,  Simuliwm. 

similis,  Culex  (see  C.  palus)  ; 
Pseudoskusea. 

simplicicplor,  Simulium. 

simpsoni,  Stegomyia. 

simulans,  Dicladofera. 

Simulium,  attacking  animals  in 
Australia,  178. 

Simulium  amasonicum,  bionomics 
of,  in  Brazil,  90,  129. 

Simulium  aureum  (see  S.  latipes). 

Simulium  columbaczense,  in  France, 
113. 

Simulium  damnosum,  in  Nigeria,  225. 

Simulium  exiguum  (see  S.  amazoni- 
cum). 

Simulium  griseicollis,  in  Egypt,  239. 

Simulium  hirtipes,  in  France,  113. 

Simulium  latipes,  in  France,  113. 

Simulium  lineatum  (see  S.  macula- 
turn,). 

Simulium  maculatum,  in  France, 
113;  attacking  the  gundi  in 
Tunis,  28. 

Simulium  molestum,  attacking  dogs 
in  Labrador,  183. 

Simulium  minusculum  (see  S.  ama- 
zonicum). 

Simulium  nanum,  in  France,  113. 

Simulium  nitidum  (see  S.  amazoni- 
ctim). 

Simulium  orbitale,  in  Brazil,  90. 

Simulium  ornatum,  in  France,  113. 

Simulium  pecuarum,  attacking 
domestic  animals  in  U.S.A.,  169, 
183. 

Simulium  pruinosum,  in  Brazil,  90. 

Simuliurri  simile,  attacking  cattle 
in  Canada,  179. 

Simulium  siviplicicolor,  in  Brazil, 
90. 

Simulium  venustum,  attacking 
horses  in  U.S.A.,  169. 

Simulium  vittatum  var.  delphinense, 
n.,  in  France,  113. 

simus,  Bhipicephalus. 

sinensis,  Anopheles. 

Siphonella  funicola,  bionomics  of, 
m  India,  22. 

sitiens,  Culex. 

Skusea  funerea,  in  Queensland,  227. 

Skusea  uniformis,  in  Queensland, 
227. 

Sleeping  Sickness,  in  Gambia,  48; 
Cynonycteris  straminea  a  possible 
reservoir  of,  11  ;  pigs  a  probable 
reservoir  of,  85 ;  thought  to  be 
conveyed  mechanically  by  Stego- 
myia fasciata,  23 ;  conditions 
essential  for  endemicity  of,  234. 
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Soap,    against    bed-bugs,    77 ;     in 
formula  for  larvicide  for  flies,  25. 
socialis,  Tdbanus. 

Soda,  against  mites  on  fowls,  111. 
Soda    Sulphur    Dips,    analysis    of, 

224. 
Sodium  Arsenite,  in  baits  and  sprays 
for  house-flies,  100,  185,  186,  221. 
Sodiunj     Bicarbonate,     ineffective 

against  bed-bugs,  240. 
Sodium  Carbonate,  in  dip  against 
lice    on    domestic    animals,    89 ; 
against  mange  on  horses,  42. 
Sodium  Fluoride,  against  ants  and 
cockroaches,     40 ;      against    lice 
on  domestic  animals,  14,  45,  89, 
170, 183  ;  ineffective  against  bed- 
bugs, 240. 
Sodium  Hypochlorite,  against  lice 

on  horses,  37. 
Sodium  Polysulphide,  value  of,  in 

dips  for  sheep  scab,  224. 
Sodium   Sulphate,   as   a   mosquito 
larvicide,      137 ;       for     treating 
horses  infested  with  GastropMlus, 
238. 
Solenopsis  geminata  rufa,  predaceous 
on  Lyperosia  exigua  in  Australia, 
119. 
sollicitans,  Aedes. 
Somaliland,  Pangonia  transmitting 

trypanosomiasis  in,  99. 
sordida,  Phormia  ;    Triatoma. 
Sorex   vulgaris,    new   Demodex   in- 
festing, 235. 
soricinus,  Demodex. 
soudanense,  Trypanosoma. 
Souma     (see     Tryp<xnosoma    cazal- 

boui). 
spadix,  Tabanus. 

Spain,    Anopheles   palestinensis   in, 
177  ;    GastropMlus  nasalis  infes 
ting  man  in,   112;    Phlebotomus 
spp.  in,  49  ;  Stegomyia  fasciata  in, 
23  ;    measures  against  mosquitos 
and  malaria  in,  28,  177,  216. 
Sparrow   {Passer  domesticus),    try- 
panosome  in  blood  of,  229  ;    at- 
tacked by  Phormia  azurea,  155. 
Spathicera  pavesii  (see  Gyrostigma). 
spathipalpis,  Theobaldia  (see  T.  lon- 

giareolata). 
speciosus,  Tabanus. 
spenceri,  Aedes. 

Spharagemon     bolli,     attacked    by 
Euthrombidium  trigonum  in  North 
America,  147. 
sphinx,  Papio. 

Spiders,    predaceous    on    Glossina, 

99  ;   toxicity  of  extracts  of,  112  ; 

not    attacked    by     Trombidium 

akamushi,  187. 

Spinose  Ear  Tick  (see  Ornithodorus 

megnini). 
spinulosus,Polyplax{Eaematopinus), 


Spirochaeta  crocidurae,  infesting 
rats  at  Dakar,  82,  103;  experi- 
ments in  pathogenicity  of,  11. 

Spirochaeta  duttoni,  causing  relap- 
sing fever  in  the  Belgian  Congo, 
158 ;  life-cycle  of,  in  Ornitho- 
dorus moubata,  138. 

Spirochaeta  icterohaemorrhagiae, 
probably  not  carried  by  insects, 
165. 

spissipes,  Culex  (3Ielanoconion). 

spleiidens,  Mimomyia. 

splendidum,  Amblyomma. 

spretus,  Melanoplus. 

squamosa,  Neocuterebra. 

squamosus.  Anopheles. 

stabulans,  Muscina. 

stampflii,  Crocidura. 

Stegomyia,  conveying  horse -sickness 
in  the  Belgian  Congo,  161  ;  per- 
centage of,  in  Gambia,  47  ;  at 
Jeddah,  61  ;  breeding  places  of, 
in  the  Virgin  Islands,  49  ;  try- 
panosomes  of  Pycnosoma  unable 
to  survive  in,  34. 

Stegomyia  africana,  in  Nigeria,  225. 

Stegomyia  albopicta,  in  Formosa, 
50  ;  in  Hawaii,  163  ;  bionomics 
of,  in  India.  64,  196 ;  in  Java, 
213 ;  experimental  transmission 
of  dengue  by,  195. 

Stegomyia  calopus  (see  S.  fasciata). 

Stegomyia  fasciata,  bionomics  of, 
at  Accra,  15,  16 ;  and  yellow 
fever  in  West  Africa,  48,  202, 
225 ;  necessity  for  further  mea- 
sures against,  in  South  America, 
30 ;  in  Australia,  62,  227 ;  on 
coast  of  Black  Sea,  78  ;  distribu- 
tion of,  in  Brazil,  91  ;  in  Ecuador, 
192  ;  in  Formosa,  50  ;  presence 
of,  in  Southern  France,  23 ; 
presence  of,  at  Genoa,  51 ;  in 
French  Guiana,  160  ;  in  Hawaii, 
163  ;  in  Java,  213  ;  in  Kentucky, 
210;  in  Macedonia,  162,  201; 
and  three- day  fever  in  the  Island 
of  Rouad,  217  ;  larva  of,  asso- 
ciated with  that  of  Theobaldia 
longiareolata  in  Tunis,  106 ;  in- 
fected with  Microfilaria  bancrofti 
in  Zanzibar,  123  ;  supposed  trans- 
mission of  dengue  by,  13,  213 ; 
trypauosomes  of  Glossina  palpalis 
unable  to  survive  in,  34 ;  diffi- 
culty of  finding  a  repellent  for, 
69 ;  natural  enemies  of,  16 ; 
vitality  of  eggs  of,  108. 
Stegomyia  luciensis,  a  variety  of 
8.  fasciata  in  French  Guiana,  160. 
Stegomyia  luteocephala,  in  Nigeria, 

225. 
Stegomyia    metallica,    in    Zanzibar, 

123. 
Stegomyia  pipersalata,  in  Java,  213. 
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Stegomyia  scutellaris  (see  8.  albo- 
picta). 

Stegomyia  simpsoni,  at  Accra,  16 ; 
breeding  places  of,  in  West 
Africa,  38  ;   in  Zanzibar,  123. 

Stegomyia  tasmnniensis,  in  Queens- 
land, 74. 

Stegomyia  thomsoni,  in  the  Punjab, 
196. 

Stegomyia  unilineata,  breeding 
X»laces  of,  in  West  Africa,  38. 

Stegomyia  w-alba,  in  Formosa,  50 ; 
in  India,  64. 

stephensi.  Anopheles. 

Stethomyia  (see  Anopheles). 

Stigeoclonium,  Psychoda  sexpunc 
lata  checking  growth  of,  in 
sewage  beds,  117. 

stigmatosoma,  Gulex. 

stimulans.  Aides  ;     Chrysops. 

Stizus  turneri,  sp.  n.,  predaceous  on 
flies  in  Australia,  68. 

Stomoxys,  transmitting  trypano- 
somiasis in  West  Africa,  122 ; 
attacking  domestic  animals  in 
Australia,  118  ;  conveying  horse- 
sickness  in  the  Belgian  Congo, 
161  ;  not  found  to  convey  try- 
panosomiasis in  Rhodesia,  133  ; 
probable  carrier  of  trypanosomi- 
asis in  Uganda,  31  ;  believed  not 
to  convey  trypanosomiasis  in 
Zanzibar,  133  ;  not  transmitting 
Anaplasma,  75  ;  transmission  of 
Habronema  by,  13. 

Stomoxys  calcitrans,  in  Australia,  62 ; 
attacking  dogs  in  Canada,  183 ; 
in  Egypt,  239 ;  bionomics  of, 
in  Germany,  174;  Monedula 
denticorni.'  predaceous  on,  in 
British  Guiana,  18 ;  attacking 
domestic  animals  in  Zanzibar, 
46,  47;  in  U.S.A.,  103,  169; 
repellents  for  protecting  cattle 
from,  186 ;  not  ovipositing  on 
meat,  81  ;  probably  not  a  carrier 
of  Onchocerca  gibsoni,  27  ;  pro- 
bably not  transmitting  polio- 
myelitis, 68,  112;  transmitting 
swamp  fever  of  horses,  86 ; 
possibly  transmitting  trypano- 
somiasis.. 119. 

Stomoxys  ni^ra,  attacking  domestic 
animals  m  Zanzibar,  46,  47 ; 
possibly  transmitting  trypano- 
somiasis, 119. 

Stomoxys  om,ega,  in  Nigeria,  225. 

straminea,  Gynonycteris, 

striaticeps,  Trombidvum. 

striatus,  Ophiocephalus  ;  Tabanus  ; 
Tamias. 

stygius,  Tabanus. 

stytifer,  Ooniodes. 

sublividus,  Silvius. 

subm^rsita/nSf  Qlossina. 
(C664) 


Sudan,  relation  between  Glossina 
morsitans  and  game  in,  84 ; 
filariasis  unknown  on  Red  Sea 
coast  of,  61  ;  Cantharid  beetles 
affecting  man  in,  194, 

swfis,  Tabanus. 

suffocans,  Gonepatus. 

Sugar,  in  baits  for  house-flies,  100, 
186. 

suis,  Haematopinus ;  Sarcoptes 
scabiei. 

Sulphur,  against  parasites  of  domes- 
tic animals,  15,  45,  89,  115,  170  ; 
against  parasites  of  fowls.  14, 
74,  111,  143  ;  against  lice  on  man, 
167,  189 ;  unreliability  of,  for 
destroying  lice,  189,  237  ;  fumi 
gation  with,  against  bed-bugs, 
240 ;  fumigation  with,  against 
mosquitos,  117  ;  in  repellents  for 
blood-sucking  flies,  179. 

Sulphur  Dioxide,  ventilation  of 
ships  after  fumigation  with,  20  ; 
less  efficient  than  hydrocyanic 
gas  for  destroying  rats  on  ships, 
153  ,  fumigation  with,  ineffective 
against  lice,  120. 

Sulphuric  Acid,  less  effective  than 
oil  against  mosquito  larvae,  156  ; 
increasing  efficiency  of  mosquito 
larvicide,  207 ;  against  Oestrus 
ovis,  170. 

Sulphuric  Ether,  for  treating  horses 
infested  with  Gastrophilus,  238. 

Sulphurous  Anhydride,  against 
mange  on  horses,  42,  43,  180. 

Sumatra,  mosquitos  and  malaria  in, 
110. 

superpictus.  Anopheles  (see  A.  pales- 
tinensis). 

Surra,  transmitted  to  horses  by 
Haematopota,  99  ;  (see  Trypano- 
soma evansi). 

Swallows,  attacked  by  Gimex  hirun- 
dinis,  159  ;  attacked  by  Phormia 
azurea,  155 ;  destroying  mos- 
quitos, 162. 

Swamp  Fever,  transmitted  to  horses 
by  Stomoxys  calcitrans,  86 ;  in 
horses,  probably  caused  by  larvae 
of  Gastrophilus,  152,  169 ;  (see 
Pernicious  Anaemia). 

Switzerland,  bionomics  and  distri- 
bution of  mosquitos  in,  52,  172. 

sylvaticus,  Apodemus. 

sylvestris,  Aedes  (see  A.  vexans). 

Symbiotes  [Ghorioptes),  81. 

Synthesiomyia  brasiliana,  eggs  of 
Dermatobia  laid  on,  in  Brazil, 
130;    in  Hawaii,  164. 


T. 


Tabanidae,    new,    from    Australia, 
118,  238;    of  Brazil,  90;   disease 
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of  camels  associated  with,  in 
Egypt,  239 ;  oviposition  habits 
of,  in  India,  63  ;  early  stages  of, 
10,  19,  20;  method  of  rearing 
larvae  of,  10;  not  transmitting 
Anaplasma,  75  ;  possibly  trans- 
mitting infectious  anaemia  in 
horses,  120;  probably  not 
carriers  of  swamp  fever  of  horses, 
88 ;  transmitting  trypanosomi- 
asis, 31,  99,  119,  122,  123  ;  castor- 
oil  for  protecting  camels  from, 
109. 

Tabanus,  in  Australia,  62 ;  at- 
tacking domestic  animals,  83 ; 
probable  carriers  of  trypano- 
somiasis in  Uganda,  31  ;  early 
stages  of,  20. 

Tabanus  abstersus,  Tayl.  (see  T. 
doddi). 

Tabanus  agrestis,  in  Egypt,  239. 

Tabanus  albimedius,  oviposition 
habits  of,  in  India,  63. 

Tabanus  atratus,  attacking  horses 
in  U.S.A..  169. 

Tabanus  australis,  sp.  n.,  in  Austra- 
lia, 118. 

Tabanus  besti,  in  Nigeria,  225. 

Tabanus  bicallosus,  oviposition 
habits  of,  in  India,  63. 

Tabanus  captonis,  in  Canada,  179. 

Tabanus  cayennensis,  in  Brazil,  90. 

Tabanus  cinerescens,  in  Queensland, 
27,  74. 

Tabanus  cinereus,  in  Brazil,  90. 

Tabanus  combustus,  in  Nigeria,  225. 

Tabanus  costalis,  attacking  horses 
in  U.S.A.,  169. 

Tabanus  darivinensis,  sp.  n.,  in 
Australia,  118. 

Tabanus  ditaeniatus,  in  Egypt,  239. 

Tabanus  doddi,  nom.  nov.,  in  Aus- 
tralia, 118. 

Tabanus  duplonotatus,  in  Queens- 
land, 74. 

Tabanus  episiates,  179. 

Tabanus  eristatus,  in  Canada,  179. 

Tabanus  fasciafus,  in  Nigeria, .  225. 

Tabanus  fuscofasciatus,    in    Brazil, 

90. 
Tabanus     gregarius,      Tayl.      (see 
T.  mastersi). 

Tabanus  griseoannulatus,  sp.  n.,  in 
Australia,  118. 

Tabanus  griseoMrtus,  sp.  n.,  in 
Australia,  118. 

Tabanus  hilaris,  oviposition  habits 
of,  in  India,  63. 

Tabanus  Mrtulus,  in  Canada,  179. 

Tabanus  illotus,  in  Canada,  179. 

Tabanus  importunus,  in  Brazil, 
90. 

Tabanus  indefinitus,  sp.  n.,  in 
Australia,  238. 

Tabanus  kingsleyi,  in  Nigeria,  225. 


Tabanus  lineola,  attacking  dogs  in 
Canada,  183 ;  attacking  horses 
in  U.S.A.,  169. 

Tabanus  mastersi,  nom.  nov.,  in 
Australia,  118;  probably  not  a 
carrier  of  Onchocerca  gibsoni,  27. 

Tabanus  milsoni,  sp.  n.,  in  Australia, 
118. 

Tabanus  mucronatus,  bionomics  of, 
in  Brazil,  90,  91. 

Tabanus  musgravii,  sp.  n.,  in  Aus- 
tralia, 238, 

Tabanus  nemocallosus,  early  stages 
of,  in  India,  63. 

Tabanus  nemopunctatus,  in  Queens- 
land, 74. 

Tabanus  nigritarsis,  attacking 
domestic  animals  in  Australia, 
27,  74,  118;  probably  not  a 
carrier  of  Onchocerca  gibsoni,  27. 

Tabanus  nigrovittatus,  species  allied 
to,  experimentally  conveying 
anthrax,  181. 

Tabanus  phaenops,  in  Canada,  179. 

Tabanus  pluto,  a  probable  carrier  of 
horse- sickness  in  the  Belgian 
Congo,  161. 

Tabanus  pseudobasalis,  sp.  n.,  in 
Australia,  238. 

Tabanus  pseudocinereus,  in  Brazil, 
90. 

Tabanus  punctifer,  attacking  horses 
in  U.S.A.,  169. 

Tabanus  quadrisignatus,  in  Nigeria, 
225. 

Tabanus  rainbotci,  sp.  n.,  in  Aus- 
tralia, 238. 

Tabanus  rhombicus,  in  Canada,  179. 

Tabanus  rubrithorax,  in  Brazil,  90. 

Tabanus  ruficrus,  in  Nigeria,  225. 

Tabanus  rufinotatus,  in  Australia, 
27,  74. 

Tabanus  Sagittarius,  in  Nigeria,  225. 

Tabanus  secedens,  in  Nigeria,  225. 

Tabanus  semisordidus,  Monedula 
denticornis  predaceous  on,  in 
British  Guiana,  18. 

Tabanus  septentrionalis,  in  Canada, 
179. 

Tabanus  socialis,  in  Nigeria,  225. 

Tabanus  spadix,  sp.  n.,  in  Australia, 
118. 

Tabanus  speciosus,  oviposition 
habits  of,  in  India,  63. 

Tabanus  striatus,  in  Ceylon,  42 ; 
oviposition  habits  of,  in  India, 
63 ;  transmitting  surra  in  the 
Philippines,  99,  169. 

Tabanus  stygius,  attacking  horses 
in  U.S.A.,  169. 

Tabanus  sufis,  in  Egypt,  239. 

Tahanus  taeniola,  in  Egypt,  239 ; 
in  Nigeria,  225. 

Tabaniis  thoracinus,  in  Nigeria,  225. 
^Tabanus  trigonostiohus,  in  Brazil,  90. 


INDEX. 


287 


Tabanus  trijunctus,  attacking  dogs 

in  Canada,  183. 
Tabanus  trilineatus,  Monedula  den- 

ticornis  predaceous  on,  in  British 

Guiana,  18. 
Tabanus  trypherus,  sp.  n.,  in  Aus- 
tralia, 118. 
Tabanus  valterii,  in  Brazil,  90. 
ta^hinoides,  Glossina. 
taeniola,  Tabanus. 
TaeniorhynchuSi     classification     of, 

142  ;      bionomics    of    larva    of, 

182. 
Taeniorhynchus  acer  (see  T,  brevi- 

cellulus). 
Taeniorhynchus  albicosta,  142. 
Taeniorhynchus   amazonensis,    142  ; 

in  French  Guiana,  160. 
Taeniorhynchus  arribalzagae,  142. 
Taeniorhynchus  aurites,  in  Queens- 
land, 73. 
Taeniorhynchus      brevicellulus,      in 

Queensland,    74 ;     probably   not 

a  carrier  of  Onchocerca  gibsoni,  27. 
Taeniorhynchus  coticula,  142. 
Taeniorhynchus  fasciolatus,  142;   in 

Brazil,  91 ;  in  French  Guiana,  160. 
Taeniorhynchus  humeralis,  142. 
Taeniorhynchus  hypocvndyna,  sp.  n., 

in  Brazil,  142. 
Taeniorhynchus  juxtama/nsoni,  142  ; 

in  Brazil,  91. 
Taeniorhynchus  nigricans,  142. 
Taeniorhynchus     perturbans,     142 ; 

distribution  of,  in  North  America, 

182 ;        measures      against,      in 

U.S  A.,  66. 
Taeniorhynchus  pseudotitillans,  142. 
Taeniorhynchus    richiardii,    biono- 
mics  of,   in   Denmark,    182 ;     in 

Macedonia,  163,  201. 
Taeniorhynchus    titillans,    142 ;     in 

South  America,  91,  182. 
Taeniorhynchus  uniformis  (see  Man- 

sonioides). 
taeniorhynchus,     Aedes     (Culicelsa). 
tahoensis,  Aedes. 
talaje,  Ornithodorus. 
Talc,  in  formula  against  lice,  189. 
Tamias  striatus  lysteri,  attacked  by 

Cuterebra  emasculator  in  Canada, 

166. 
Tanks,  for  dipping,  management  of, 

218. 
Tapir,   attacked  by  Dermatophilus 

in  Brazil,  92. 
Tapirus   americanus,    ticks    on,    in 

Brazil,  90. 
Tar,    against    ticks    on   cattle,    32, 

102,  115. 
Tar   Oil,    in   formula   for   treating 

cattle  mange,  15  ;  against  Oestrus 

ovis,  170  ;  for  destroy ing  breeding 

places  of  flies,  101. 
tarandi,  Oedemagena. 


Tarentola  mauritanica  (Gecko),  in 
Spain,  49  ;  bed-bugs  feedin  r  on, 
159  ;  infested  with  Leptomonas, 
203-205. 

tarsalis,  Culex. 

tarsimaculatus,  Anopheles. 

Tartar  Emetic,  pigs  treated  with, 
for  trypanosomiasis,  133. 

tasmaniensis,  Stegomyia. 

Temperature,  effect  of,  on  bed-bugs, 
77 ;  on  cockroaches,  67 ;  on 
house-flies,  9,  81  ;  on  lice,  19, 
76,  93,  115,  132,  172,  236;  on 
malarial  parasites,  32,  71,  72, 
101,  105,  232  ;  on  mosquitos,  19, 
32. 

tempestatum,  Biomyia. 

temporalis,  Lipeurus. 

temporaria,  Eana. 

Tephrosia  vogeli,  effect  of  decoction 
of,  on  mosquito  larvae,  124. 

terio,  Barbus. 

Termites,  attacked  by  Ochromyia 
jejuna  in  India,  131. 

terraenovae,  Phormia. 

territans,  Culex  (H.,  D.  &  K.)  (see 
C.  saxatilis);  (Walk.)  (see 
C.  restuans). 

tessellatus.  Anopheles. 

testaceus,  Leptinus. 

Tetrachlorethane,  fumigation  of 
houses  with,  61. 

Texas,  Gambusia  affinis  introduced 
into  Hawaii  from,  7  ;  hibernation 
of  house-flies  in,  9  ;  new  mos- 
quitos from,  86 ;  Psorophora 
signipennis  in,  8  ;  ticks  infesting 
dogs  in,  183  ;  tick  eradication  in, 
143. 

Texas  Fever,  measures  against,  in 
U.S.A.,  143. 

thalassius,  Culex. 

thalzahuatl,  Ilicrothrombidium. 

theae,  Oscinis. 

theileri,  Anopheles. 

Theileria,  transmitted  by  Mar- 
garopus  annulatus,  75. 

Theileria  mutans,  oribi  infected 
with,  in  the  Gold  Coast,  99. 

T^eiZen'a  ^a?Ta,parasite  resembling, 
in  blood  of  haartebeeste  in  the 
Gold  Coast,  99. 

Theobaldia  alasJcaensis,  in  Montana, 
65. 

Theobaldia  annulata,  bionomics  of, 
in  Switzerland,  172 ;  in  Mace- 
donia, 163,  201. 

Theobaldia  impaiiens,  in  Montana, 
65 ;  breeding  places  of,  in 
U.S.A.,  7. 

Theobaldia  (Culiseia)  incidens, 
breeding  places  of,  in  California,  7, 
49;  in  Colorado,  146;  in  Montana, 
65  ;  experiments  in  the  effect  of 
petroleum  on  larvae  of,  184. 
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Theobaldia  inornata,  in  California, 
49  ;  in  Colorado,  146  ;  in  Mon- 
tana, 65. 

Theobaldia  longiareolata,  attacking 
maninEgypt,  239  ;  inMacedonia, 
163,  201  ;  larva  of,  found  in 
Tunis,  106;  anatomy  of,  208; 
development  of  Plasmodium 
relictum,  in,  229. 

Theobaldia  spathipalpis  (see  T.  lon- 
giareolata). 

Thersestes  laurae,  attacking  the 
gundi  in  Tunis,  28. 

thom,soni,  Aedes  ;    Stegomyia. 

thoraeinus,  Tabanus. 

Three-day  Fever,  supposed  identity 
of,  with  dengue,  217;  (see 
Sandfly  Fever). 

Throat  Bor  Fly  (see  Gastrophilus 
nasalis). 

Thrombidium  (see  Trombidiiim). 

Thrombidium  locustarum,  (see  Ev- 
thro7nbidmm,  trigonum). 

Ticks,  in  South  Africa,  32  ;  attack- 
ing dogs  in  North  America,.  183  ; 
ou  cattle  in  Argentina,  74,  75, 
180,  188,  238,  240;  compulsory 
dipping  against,  in  Louisiana, 
210;  and  disease  in  cattle  in 
the  Philippines,.  1 0  ;  attacking 
cattle  in  Porto  Rico,  179 ;  in 
Rhodesia,  133,  182,  235 ;  on 
cattle  in  St.  Lucia,  18  ;  in  Santo 
Domingo,  181  ;  infesting  ante- 
loi)es  in  Uganda,  31  ;  infesting 
domestic  animals  in  U.S.A.,  45, 
143,  169  ;  strain  of  cattle  resis- 
tant to,  in  New  South  Wales, 
187  ;  infesting  domestic  animals 
in  New  Zealand,  115  ;  birds  not 
important  carriers  of,  30  ;  con- 
veying horse-sickness  in  the  Bel- 
gian Congo,  161  ;  not  experimen- 
tally transmitting  recurrent  fever 
in  Venezuela,  216  ;  not  experi- 
mentally conveying  Spirochaeta 
ieterohaemorrhagiae.  165 ;  pro- 
bably not  carriers  of  swamp 
fever  of  horses,  86  ;  not  trans- 
mitting Trypanosoma  rhodesiense 
119  ;  dipping  against,  30,  31,  38, 
41,  45,  75,  80,  102,  133,  134,  143, 
167,  181,  182,  210,  218,  235; 
other  measures  against,  18,  32, 
143. 

tiqripes,  Culex. 

tillyardi,  Pelecorhynchus. 

Tinea  pellionella,  in  Kentucky,  210. 

Tineola  biselliella,  in  Kentucky,  210. 

titillans   Taeniorhynchus. 

Tobacco,  against  fleas,  221  ;  dusting 
with,  inetlective  against  bed-bugs, 
240. 

Tolypeutes  tricinctus,  ticks  on,  in 
Brazil,  90. 


tomentosa,  Epicauta. 

torosus,  Notophthalmus. 

Totanus  ochropus  (see  Tringa). 

townsvillensis,  Pericoma. 

Toxoplasma  gundii,  in  Tunis,  27. 

Transculicia  (see  Culex). 

Traps,  for  blow-flies,  74,  164  ;    for 

house-flies,    41  ;     for   mosquitos, 

223. 
Trebizond,  outbreak  of  dengue  at, 

13. 
Trematode,  parasitic  in  Anophelines 

in  India,  2,  130. 
tremula,  Macleaya. 
Trench  Fever,  results  of  experiments 

with  lice  and,  85,  127,  225-227, 

236 ;     Biclcettsia    bodies    in    lice 

associated  with,  237. 
Triatoma,  in  Ecuador.  192. 
Triatoma  brasiliensis.  in  Brazil,  91, 

92 ;      associated     with     Cerodon 

rupestris,  92. 
Triatoma   infestans,    infected    with 

Trypanosoma     cruzi     in     South 

America,  59. 
Triatoma   maculata,    in    houses    in 

Brazil,  91. 
Triatoma      (Gonorhinus)       megista, 

transmitting   Trypanosoma  cruzi 

in  Brazil,   91,   92,   217 ;    lasting 

infection  of,  with  T.  cruzi,  213. 
Triatoma       sordida,      transmitting 

Trypanosoma  cruzi  in  Brazil,  91. 
Trichinosis,  conveyed  by  rats,  23. 
Trichodectes     equi     {parumpilosus), 

bionomics    and    control    of,    on 

horses  in  U.S.A.,  44,  169. 
Trichodectes     latus      (Biting     Dog 

Louse),  infesting  dogs  in  U.S.A., 

44,  183  ;    destroyed  with  sodium 

fluoride,  89. 
Trichodectes       parumpilosus       (see 

T.  equi). 
Trichodectes  pilosus,  bionomics  and 

control  of,  on  horses  in  U.S.A., 

44,  169. 
Trichodectes      scalaris,       measures 

against,  in  U.S.A.,  89,  153. 
Trichomastix,  in  blood  of  Tarentola 

mauritanica,  203. 
Trichoprosopon  (see  Culex). 
tricinctus,  Tolypeutes. 
trigonocephala,  Bogenhofera. 
trigonocephalum,       Menopon       (see 

31.  pallidum), 
trigonostichus,  Tabanus. 
trigonum,  Euthrombidium. 
trijunctus,  Tabanus. 
trilineatus,  Tabanus. 
Tringa  hypoleucus,  destroying  mos- 
quito larvae  in  Macedonia,  162. 
Tringa   ochropus,    destroying    mos- 
quitos in  Macedonia,  162. 
Trinidad,  Oestrinae  from,  129. 
triseriatus.  Aides. 
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tritaeniorhynchus,  Culex. 

trivittatus,  Aedes. 

Trombidium,  a  possible  carrier  of 
toxoplasmosis  in  Tunis,  28  ;  on 
fowls  in  U.S.A.,  142. 

Trombidium  akamushi  (Kedani 
Mite),  conveying  River  fever  in 
Japan,  21,  50,  147,  187. 

Trombidium  holosericeum  (Harvest 
Mite),  81. 

Trombidium  muscarum  (House-fly 
Mite),  infesting  3Iusca  domestica 
in  U.S.A.,  148. 

Trombidium  striaticeps,  attacking 
man  and  animals  in  Europe,  147. 

trompe,  Gephenomyia. 

tropica,  Leishmania. 

Trypanosoma  berberum,  trypano- 
some  distinct  from,  infesting 
horses  in  Morocco,  35. 

Trypanosoma  brucei,  carried  by 
Olossina  tachinoides  in  West 
Africa,  99  ;  trypanosome  distinct 
from,  infesting  horses  in  Morocco, 
35  ;  trypanosome  resembling,  in 
cattle  in  Zanzibar,  46. 

Trypanosoma  brucei  rhodesiense, 
donkeys  infected  with,  in  Rho- 
desia, 133. 

Trypanosoma  caprae,  carried  by 
Glossina  morsitans  in  tropical 
Africa,  17. 

Trypanosoma  cazalboui,  not  sur- 
viving in  Gerris  fossarum,  34 ; 
transmitted  by  Glossina  palpalis 
in  West  Africa,  122. 

Trypanosoma  congolense,  in  horses 
at  Accra,  15  ;  not  surviving  in 
Gerris  fossarum,  34. 

Trypanosoma  cruzi,  transmitted  by 
Triatoma  in  Brazil,  59,  91,  92, 
217;  development  of,  in  bed- 
bugs, 160  ;  lasting  infection  of 
Ornithodorus  moubata  with,  213. 

Trypanosoma  devei,  sp.  n.,  infesting 
Midas  midas  in  French  Guiana,  93, 

Trypanosoma  dimorphon,  trans- 
mitted by  Glossina  palpalis  in 
West  Africa,  122  ;  believed  to  be 
transmitted  by  Tabanids,  119. 

Trypanosoma  equinum  (see  Mai  de 
Caderas). 

Trypanosoma  evansi,  trypanosome 
distinct  from,  infesting  horses  in 
Morocco,  35 ;  transmitted  by 
Tabanidae,  120,  169;  trypano- 
some resembling,  in  cattle  in 
Zanzibar,  46  ;    (see  Surra). 

Trypanosoma  gambiense,  possibly  in 
domestic  animals  at  Accra,  15  ; 
transmitted  by  Glossina  palpalis 
in  West  Africa,  122  ;  Cynonycteris 
straminea  infected  with,  11  ; 
failure  of  Stomoxys  to  transmit, 
119. 


Trypanosoma  lesourdi,  sp.  n.,  infes- 
ting Ateles  pentadactylus  in  French 
Guiana,  93. 

Trypanosoma  lewisi,  in  rats  at 
Accra,  15  ;  in  rats,  transmitted 
by  Polyplax  spinulosus,  86. 

Trypanosoma  marocanum,  infesting 
horses  in  Morocco,  35. 

Trypanosoma  minasense,  infesting 
monkeys  in  South  America,  93. 

Trypanosoma  myeetae,  infesting 
monkeys  in  South  America,  93. 

Trypanosoma  pecaudi,  in  domestic 
animals  at  Accra,  15  ;  three  spp. 
of  Glossina  transmitting,  in  West 
Africa,  122;  not  surviving  in 
Gerris  fossarum,  34. 

Trypanosoma  pecorum,  found  in 
blood  of  wart-hog  in  Gold  Coast, 
99  ;  in  pigs  in  Rhodesia,  133  ; 
in  cattle  in  Uganda,  31  ;  in 
cattle  in  Zanzibar,  123. 

Trypanosoma  platydactyli,  Taren- 
tola  mauritanica  infected  with, 
in  Tunis,  203. 

Trypanosoma  prowaseM,  infesting 
monkeys  in  South  America,  93. 

Trypanosoma  rhodesiense,  failure  of 
Tabanidae  to  transmit,  119, 

Trypanosoma  soudanense,  trypano- 
some distinct  from,  infesting 
horses  in  Morocco,  35. 

Trypanosoina  uniforme,  carried  by 
Glossina  palpalis  in  Uganda,  17. 

Trypanosoma  vivax,  in  horses  at 
Accra,  15  ;  carried  by  Glossina 
morsitans  in  Tropical  Africa,  17  ; 
reed-buck  infected  with,  in  the 
Gold  Coast,  99. 

Trypanosomes,  infesting  monkeys 
in  South  America,  93  ;  experi- 
mental transmission  of,  by  bed- 
bugs, 159  ;  infesting  birds,  229  ; 
not  adapting  themselves  to 
insect  hosts  other  than  the  nor- 
mal, 34. 

Trypanosomiasis,  transmitted  by 
Glossina  in  West  Africa,  122  ;  in 
horses  in  Morocco,  35  ;  in  domes- 
tic animals  in  Natal,  167 ;  in 
domestic  animals  in  Nigeria, 
68  ;  and  Glossina  in  Nyasaland, 
36 ;  in  pigs  in  Rhodesia,  133 ; 
in  domestic  animals  in  Uganda, 
30  ;  in  cattle  in  Zanzibar,  46  ; 
in  camels,  200 ;  carried  by 
insects  other  than  Glossina,  31, 
99,  119,  122,  123. 

Trypanosomiasis,  Human  (see 
Sleeping  Sickness). 

trypherus,  Tabanus. 

Tsetse-flies,  bionomics  of,  in  the 
Belgian  Congo,  144;  bionomics 
of,  in  the  Gold  Coast,  47,  97-99  ; 
and  trypanosomiasis  of  stock  in 
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Nigeria,  68 ;  relation  of,  to  game, 
39,  84,  98,  99  ;  fossil  species  of, 
228 ;  natural  enemies  of,  99 ; 
(see  Glossina). 

Tsutsugamushi  Fever  (see  Japanese 
Kiver  Fever). 

Tunis,  new  flea  from,  28  ;  Guinea 
worm  infesting  Cyclops  in,  130, 
141  ;  Microfilaria  infesting  cats 
in,  200 ;  mosquitos  in,  141  ; 
relation  of  Phlehotomus  to  Taren- 
tola  mauritanica  in,  203-205 ; 
toxoplasmosis  of  the  gundi  in, 
27  ;  larva  of  Theobaldia  longia- 
reolata  found  in,  106. 

tunitae,  Elymnys  munbianus. 

Turkey,  prevalence  of  dengue  in, 
13;  equine  piroplasmosis  in,  120  ; 
Phlebotomus  and  sandfly  fever  in, 
192  ;  tick-borne  diseases  in,  12  ; 
typhus  fever  endemic  in,  226. 

Turkeys,  parasites  of,  in  U.S.A.,  1 4. 

tarkhudi,  Anopheles. 

turneri,  Stizus. 

Turpentine,  and  ammonia,  against 
bed-bugs,  55,  240  ;  against  para- 
sites of  domestic  animals,  32,  93, 
94 ;  against  Oestrid  larvae,  94, 
169,  170. 

typhi-exanthematici.  Bacillus. 

Typhoid,  rats  the  potential  distri- 
butors of,  23  ;  relation  of  flies  to, 
100. 

Typhus,  measures  against,  in  Ger- 
many, 57  ;  measures  against,  in 
New  York,  120;  in  Serbia,  35; 
distribution  of,  226 ;  and  lice, 
80,  213,  236,  237 ;  development 
of  BicJcettsia  prowazeki  in  lice 
infected  with,  58,  237  ;  BicJcett- 
sia prowazehi  not  the  causative 
agent  of,  113. 


u. 

Uganda,   insect-borne  diseases  in, 

30 ;  Trypanosoma uniformetTans- 

mittedby  Glossinapaipalis  in,  17. 
Ulidia    aenea,     bionomics     of,     in 

India,  63,  64. 
umbrosus.  Anopheles, 
unguiculata,  Uranotaenia. 
unicolor,  Cryptotylus. 
uniforme,  Trypanosoma, 
uniformis,  Mansonioides  (Mansonia, 

Taeniorhynchus)  ;    8kusea. 
unilineata,  Stegomyia. 
Uranotaenia,  in  Queensland..  227. 
Uranotaenia  annulata,   in   Nigeria, 

225. 
Uranotaenia  unguiculata,   breeding 

places  of,  in  Macedonia,  163,  201. 
Ureates  of  Ammonia,  in  food,  due 

to  presence  of  insects,  97. 


U.S.A.,  bionomics  and  control  of 
bot-flies  infesting  horses  in,  150- 
152;  parasites  of  dogs  in,  183; 
bionomics  and  control  of  para- 
sites of  domestic  animals  in,  44, 
153,  169,  170;  flies  causing 
myiasis  in  man  in,  3  ;  bionomics 
of  house-flies  in,  9,  103,  116,  158, 
169,  210  ;  measures  against  flies 
and  mosquitos  in  military  camps 
in,  32,  95, 189  ;  household  insects 
in,  4 ;  parasites  of  fowls  in,  14, 
65,  142  ;  distribution  of  Gastro- 
philus  in,  88 ;  measures  against 
malaria  and  mosquitos  in,  5, 
40,  66,  69,  70,  114,  136-138, 
143,  154,  155,  168,  186,  209, 
210,  228 ;  man  the  probable 
winter  carrier  of  malaria  in,  5  ; 
economic  loss  due  to  malaria  in, 
168;  cost  of  measures  against 
malaria  in,  210  ;  relation  of  rail- 
roads to  malaria  in,  228  ;  effect 
of  temperature  on  malarial  'para- 
sites of  mosquitos  in,  32 ;  mos- 
quitos of,  5,  7,  8,  9,  65,  66,  70, 
86,  87,  136-138,  143,  145,  154, 
168,  189,  209,  223  ;  dermatitis 
in  man  supposed  to  be  caused  by 
Oestrid  larva  in,  5 ;  parasites 
of  rats  in,  86  ;  measures  against 
ticks  infesting  cattle  in,  45,  143  ; 
experimental  transmission  of 
anthrax  by  blood-sucking  insects 
in,  181  ;  transmission  of  swamp 
fever  of  horses  by  Stomoxys 
calcitrans  in,  86 ;  legislation 
against  insect-borne  diseases  in, 
32 ;  (see  also  under  separate 
States). 

Utah,  mosquitos  of,  8,  86. 

V. 

vagus.  Anopheles  (see  A.  ludlowi). 

validus,  Leptinillus. 

Vallisneria      spiralis,       mosquitos 

breeding    amongst,   in   Virginia, 

154. 
valterii,  Tabanus. 
vandenia,  Culicada. 
vandersandei,  Schongastia. 
varia,  Dichelacera. 
variabilis,   Dermacentor ;    Lipeurus 

(see  L.  caponis). 
variegatum,  Amblyomma. 
varipalpus,  Aedes. 
varipes,  Chrysomyia  (Calliphora). 
Vaseline,    for    treating    mange    in 

dogs,  37. 
Vegetable    Powders,    as    mosquito 

iarvicides,  218. 
vellosus,  Gercolaves. 
Venezuela,  flies  causing  myiasis  in, 

51 ;  recurrent  fever  in,  216. 
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ventrovittis.  Aides, 
venustum ,  Simulium . 
venustus,  Dermacentor. 
versicolor,  Hippocentrum. 
vestimenti,  Pediculus  (see  P.  huma- 

nus). 
veterinus,GastropMlus{seeG.nasalis). 
veterna,  Glossina. 
vexans,  Acdes  ;   OcMerotatus. 
vicina,  Erephopsis. 
Vienna,  flies  infesting  meat  in,  81. 
vigilax,  OcMerotatus  (Gulicelsa). 
Vinegar,    in    baits   for   house-flies, 

177. 
violacea,  Diatomineura. 
Vipera  libetina,  infested  with  Ophio- 

nyssus  natriris  in  Algeria,  139. 
Virgin  Islands,  breeding  places  of 

Stegomyia  in,  49. 
Virginia,  mosquitos  and  malaria  in, 

154. 
viridescens,  Notophthalmus. 
vitripennis,  DiaeMorus. 
vitiatum,  Simulium. 
vituli,  Linognathus. 
vivax,  Plasmodium  :    Trypanosoma. 
Volhynian  Fever,  transmission  of, 

by  lice,  56,  58. 
vomitoria,  Calliphora  (Musca). 
Vorticella,  infesting  mosquito  larvae 

in  Macedonia,  162. 
vulgaris,  8  or  ex. 
vulpecvla,  Ectenopsis. 
vulpinus,  HolocMlus. 

W. 

Wagtail,  probably  alternative  host 
of  Trematode  parasite  of  mos- 
quitos, 2. 

w-alba,  Stegomyia. 

Warble  Flies  (see  Hypoderma). 

Wart-hog,  Trypanosoma  pecorum 
found  in  blood  of,  in  the  Gold 
Coast,  99  ;  a  probable  reservoir 
of  sleeping  sickness,  85. 

Wasps,  predaceous  on  flies  in 
British  Guiana,  18. 

Waterbuck,  attacked  by  ticks  in 
Uganda,  31. 


Weil's  Disease,  not  necessarily 
transmitted  by  biting  insects,  56  ; 
(see  Spirochaeta  icterohaemo- 
rrJiagiae). 

wellrnani,  OcMerotatus. 

West  Indies,  utilisation  of  fish 
against  mosquitos  in,  25. 

wichmanni,  Microthrombidium. 

willmori.  Anopheles. 

wilsoni,  Gulex  (Triclioprosopon). 

WoMfartiamagnifica,  attacking  man 
in  Egypt,  30,  239. 

Worm  Nodules,  in  cattle  (see 
OncJiocerca). 

Wurtemburg,  Anopheline  mosqui- 
tos in,  212. 

X. 

xanthopogon,  Erephopsis. 

Xenopsyila  cheopis,  in  Australia, 
62  ;  in  Ecuador,  192  ;  on  rats  in 
Java,  36,  53,  54  ;  in  Kentucky, 
210;  on  rats  in  Malta,  43,  190; 
effect  of  heat  on,  193  :  importance 
of  destroying,  to  prevent  plague, 
220. 


Yellow  Fever,  decrease  of,  in  South 
America,  29  ;  precautions  against, 
in  Southern  France,  23 ;  in 
Dahomey,  202  ;  and  Stegomyia 
fasciata  in  Gambia,  48 ;  in 
British  Guiana,  84 ;  and  mos- 
quitos in  French  Guiana,  160  ; 
not  present  in  Hawaii,  163. 


Zanzibar,  insects  injurious  to  man 
and  animals  in,  46,  122,  123,  124. 

Zenoleum,  in  sprays  for  poultry 
houses.  65. 

zoosophus,  Aedes. 

Zorilla  lybica,  new  flea  on,  in  Tunis, 
28. 


NOTICES. 


Seeretarles  of  Societies  and  Editors  o{  Journals  willing  to  exehangi 
their  publications  with  those  of  the  Bureau,  are  requested  to  com- 
municate with  the  Assistant  Director. 

The  Subscription  to  the  Review  is  12s.  per  annum,  post  free ;  or 
the  two  series  may  be  taken  separately.  Series  A  (Agricultural) 
being  8s.,  and  Series  B  (Medical  and  Veterinary).  5s.  per  annum. 

All  orders  and  subscriptions  should  be  sent  direct  to  the  Assistant 
Director,  Imperial  Bureau  of  Entomology,  89,  Queen's  Gate,  London. 
S.W.  7,  or  through  any  bookseller. 
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